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other imber; Stone, Board, Glaſs, Paviog, Painting, 
Wainſcot. Alſo Gaveinc ; with Inſtructions in Deci- 


mals, Mr. Tozon/ey's Method of the Logarithms, and 
the Uſe of the Diagonal Scale applied to Gunter's 
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Whereto is added, in a Short Method, © n 


e Uſe of Scamoxzi's Lines, for finding the Lengths and 8 
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ited for Joun Osw alp, at the Roſe- and Crown, in 


the Rou/try, near Stocks Market, MBCCXX21 
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HE general Approbation of this 
Je"! Rule hath cauſed me to review . 
gl he Book. I have explained ſome | 
Ie, and added. orbers, which þ 
T thought uſeful. ee 


Whether Mr. Townley*s Contrivance 7 
the Indices be treated of any where bat in 
Sir Jonas Moore's Mathematical Compen- 
dium, I could never learn; nevertheleſs, _ 
the Extraction of the Square and Cube 
Roots of Decimals, according to that Con- 
trivance, being there wanting, I have given | 
it you here; ſo that the Root of a Decimal, {| 
| mhoſe Logarithm hath ſuch an Index, is 
— found with equal Eaſe as that of a whole 
am... 


Es. 


" = hs  T have. \ 


The PREFACE. 


I have ſhenn how to find the Logarithm 
to any Number of ſix Places, in Mr. Win- 
_ gate's 'Tabulze Logarithmice, (omitted 


in the Explanation of the Tables) by the 


Differences at the Bottom, and a Slip of 
this Rule, it ſupphing the Place of a Ta- 


ble of proportional Parts, which adds much 
20 the Uſefulneſs of the ſaid Book, in giving 


the Log urithm of any Number, as far as 4 


Million, with little Troable. 


Tube Gauging of Tuns is here ſhewn ac- 


cording to the modern Practice of Inching. 


-1 have given you a near Way of meaſuring. 
a Solid that tapereth ſtrait, as alſo of find: 
ing the total Content of the Conical Tun 
aud Stand, 


from Mr. Everard, whoſe 
Numbers for ten Inches Difference of Dia- 
meters, for the Parabola and Conoid, Ihave 


alſo inſerted. Thus far Mr. Coggeſhall. 


Bat in order to make this Treatiſe more 


| acceptable » there are ſeveral C orrecti- 


ons, Emendations, and Additions made, 
particularly in ſhewing the Uſe of a nem 
Three Foot Rule, which ſlides and ſhuts to 
a Foot, and which, for the Sake of the 
Reader's Peruſal, is neatly engraved apon 


: 8:4; opper 


* — — — . 


e eren 
a Copper Plate by that accurate Mathema- 
tical Inſtrument-maker Mr. Thomas Heath 
in the Strand; for our Author's is entirely 
laid aſide, as not being ſo compleat ; his 
making uſe of both Sides. of the Rule in 
working Proportions, whereas this makes aſe 
but of one, which is not only a great Ad- 
vantage in giving a Solution to all our 
Author's Propoſitions, but alſo reſerves the 
other Side of the Rule for Scamozzi's: 
Lines; which are Lines known to moſt 
Workmen concerned in Buildings, to be of 
great Uſe in finding the Lengths and Angles: 
of Hips and Rafters, and that by Inſpecti. 
on, when the Roof js true Pitch; and if 
otherwiſe, is here ſufficiently illuſtrated by. 


Schemes done from Copper Plates, there 


being an Example of a Frame that has the 
Gable End ſquare, and the Bevel hipt ; and 
another where both Ends bevel,. and the 
Sides ran taper ; in which laſt is ſnewn a 
new Method of determining the Quantity of 
the Angles, eſpecially of thoſe which relate 
to the Back of the Hips, ſo that they may 
anſwer both Sides and Ends of the Roof; 
and laſtly, an Example of finding the 


O 


Lergths of Rafters for the Gable End of a 4 
Houſe that bevels or lies out of- ſquare, ana. 3 


A 3; _ 
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The PREFACE. 
the fitting in of the Purloius, and finding 2 
their Lengths. ; | $55, 


i Moreover, upon one Leg or Joint of the 
Role there is a Table, with which, by In- 
Il ſpection, you may know what n Load of 
Timber of 50 Feet will amount to, at any 
Price from 6 d. to 25, per Foot. 


| : 8 Jt, 
And if that which is here added prove 
uſeful, and render this Part of Building 7 


eaſy to Artificers in the Practice of their | on 
Buſineſs, it will be a Pleaſare to him, who || pr 


upon all Occaſions, is glad of promoting real E 


| | - end uſeful Knowledge, 


4 4 
1 b 
| * 
= * 
«| 
I 4 * 
* : 
= 43 84 1 & a 
-» 
» #3 


——— > — 


*| ADVERTISEMENT T. 


Mtbematicke in Theory and practice, 1. 
Arithmetick Vulgar and Decimal, with all 


Talian Method of Book-keepingg 3 
JE Algebra, Numerical and Literal, which is not 

only applied to Practice in the Solution of Geome- 
'S || trical Problems, but to the reſolving of all Queſti- 


ir | ons relating to fimple and compound Intereſts, the - 


ho n Worth of Annuities, Penſions, and Leaſes, 
al Geometry and Trigonometry. The former a 


lied to the Menſuration of Superficies and Solids, 
Surveying and Gauging ; and the latter to Navi- 


gation, Geography, Aſtronomy, Dialling, Gun- 

nery, and Fortification, the meaſuring of inacceſſi- 

ble Heights, Depths, and Diſtances : 

| The Uſe of the Globes, the Calculation and 

Conſtruction of Solar and Lunar Eclipſes, and 
VH. | other Parts of Mathematicks, Are taught © ©. 
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aſter of the Mathematical School at the Chapel 


Attendance but three Days in a Week, vis. Mon- 


days, Wedneſdays, and Fridays, the other three his 
Bufineſs lies altogether with Gentlemen at tfleir 


-—- | own Houſes, 
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relling: Alſo to multiply or divide wee Thote M 
mixed Number on Decimal by 10, 1&0, 1000, &c. 
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o nd by Inſpection the Amount of a Load of Tim 
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by the Rule 27 
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4 J. To find the Square of a Number not 3 
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PART II. 
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greater or teſs, retaining zhe Faſhion or Shape of: 7 


_ the given Ship © 
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Inſpection, when true Pitch. 
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Method . 8 
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5 Ltho! the way of Meaſuring by this 1 


Rule is ſo eaſy, that many, with- 
out the Art of Arithmetick, do 
| underſtand and uſe it, as far as their 
„particular Occaſions tequire; yet it 
a is convenient for a Meaſurer to have 
Gan Skill therein, eſpecially in the five firſt Parts 
thereof. | 
There are Books of chat Subject, written * di- 

vers, to be had at eaſy Rates, whereof only the 
later Authors treat of Decimal Arithmetick and 
1 By che former of * the . 
B ome 
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ing with the vulgar Fractions is 
other, Multiplication and Divi- 
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/ ſome Way of work! 
| avoided ; by the ot! | 
ion are eaſily performed by. Addition and Sub- 
traction, and conſequent! 

of Arithmetick are Nen 
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Both theſe, ſince they firſt came into uſe, have 
been improved. The four Rules in Diviſion of 
Decimals, delivered by Mr. Wingate in his firſt 
Treatiſes of Arithmetick, are by Mr. Kerſy reduced 
to one, which follows after; and Mr. Torley's 
Indices free the Operation by Decimals from Mul- 
tiplicity of Rules, and give you the Rate or Value 
of them directly | 
I have therefore here premiſed a ſhort Treatiſe 
of Decimal Arithmetick, and of the Nature and 
. Uſe of the Logarithms ; noting firſt; that the beſt 
way (in my Opinion) of reading Decimals, is, as 
you read whole Numbers, 'giving them the Name 
of the Value of the laſt Figure to the right Hand. 
To which purpoſe you may call them more eaſy, 
if inſtead of Tenths, Hundredths, Thouſandths, 
Ten-Thouſandths, Se. you ſay, Tenths, Cents, 
Milleſms, Decimilleſms, Centimilleſms, Millemil- 
leſms, Oc. as this . 00165, I read thus, 165 Cen- 


timilleſms; and ſo of any other. | | 
8 E. C TILO HH.. 
Notation, Audition, Subtrattion, - Multi 3 


aud Diviſion in Deci mals, alſo with whole o 
ä os A 


A Decimal is the Numerator of a Fraction, whoſe 
==. Denominator is an Unit with one or more 


the moſt uſeful Parts 
ered far more eaſy and | 


A bafen, ond hes 44. * 
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LD 0 5 


mal, ſo many Cyphers are ſuppoſed to be adjoined 


. ; 
— * 
. 

05 REL 


171 


to the Unit in the Denominator. 

It ought to have a Point before it, as a Badge 
whereby it is known, being otherwiſe written as a 
whole Number : Therefore a Decimal of one 55 
is. Tenths, as this. 2 is two Tenths ; of two places 
is Hundredths, as this O2 is two Hundradthz; 0 f 
three is Thouſandths, as this oo, c. the ſigni- 
ficant Figures being put by the Cyphers into Places 
of leſs Value, and the Places decreaſing from Unit 
in a ten- fold Proportion. 

Or thus. Call ſuch as have a Aignificant Figure 


next aſter the Point, as theſe, . z, .25, .732, Cc. 


Decimals of the firſt Rank or Rate. Such as have 


one C ypher after the Point, as theſe . 08, . 0134, 


dc. 5 of the ſecond Rank or Rate. Such 
as have two Cyphers after the Point, Decimals of 
the third Rate, Qs. The Convenience whereof 
you will find afterwards. 

'The Work is the ſame as in che Whole Numbers, 
yet take theſe Directions. 

. If you uſe a whole N Tore th © mixt Num- 
bers or Decimals, let it have always. a Point Ae 
it. 

2. In Addition and Subtraction, the Ph ; 

fix to the Decimals muſt be ſet under one dock 
dy which means the Units in the whole or mixt 
umbers ſtand alſo under one another. 

5 In Subtraction, although a Cypher at the 
right Hand of a Decimal is of no Value, (as theſe, 
51 50, . 500, are no more than 5 Tenths, or one 
half) yet if the Decimals conſiſt not of an equal 
Number of Places, or if one of the Numbers be a 
whole Number, you __ annex 3 or _ 
poſe et antexed; | 


; * 


o 
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Bz. '' -Evanples 


140 1 


Bambi of Addition... 
182 42 2218 34 « 
4-68 , 894 f . % A 
23. 88 1. os = 3 
| - | ef 
Examples of + ene 5 af 
22.75 * 15 | 48.16 
13.73 11.55 ; 7 i 
Multiplication. 


r. But in Multiplication, ſet them as if they 


were whole Numbers, and ſo multiply them: Cut- 


ing off from the Product 1 o many Fi- 


gures to the right Hand, as there are Places of 


Decimals, both in the Multiplicand, and the Mul- 


tiplier; ſo the Reſidue is the whole Part of the 


Product, and the Figures cut off, the Decimal. - 


2. If the Product hath not ſo many Places, as 


there are Places of Decimal Parts in both Numbers 


ſupply the deficient Places with e Wel 


to the left Hand. 


Examples. 


46.2 87 564 037 +76 22 
„„ RE 5 8. 07 
| 23125 785 2820 Sordyß TY 1.54 | 
„ 1128 


| [ By 


"SPY 

By theſe Examples you ſee how the whole Part” 
of x Product is diſtinguiſhed from the Decimal 
Part thereof. | e a. 


In Diviſion it is ſomething harder to diſtinguiſh - 
the whole Part of the Quotient from. the Decimal - 

Firſt, Annex Cyphers to the Dividend, at plea- 
ſure, or leave Space for them, that the Diviſion - 
may be continued to a ſufficient. Quotient. Then 
place the Diviſor under it according to the old way- 
of Diviſion ; but ſo as if they were both whole 
Numbers: Then obſerve well what Place or Degree 
of the Dividend ſtandeth over the Place of Units 


in the Diviſor ; whether theſe Places be real, or 


only ſuppoſed; of the ſame Degree or Place is the 
* I firſt Figure in the Quotient. Which being once 
y noted, you need not regard the Points nor Cy- 
t- phers at either End of the Diviſor, any more z. 
— bo: continue the Divifion,. as if both were whole 
l- See here the Degrees of Numbers as they ſtand 
ne in their natura! Order, which may be continued 
either Way from Unit. PEE f 


I have here ſet down ſome Examples, wherein 
you may ſee how the Diviſor is placed under the 
Dividend at the firſt Queſtion, and alſo the two. 
firſt Figures in the Quotient. . 


a | Pivia. 180,000 (30. &c. Divid. 1.75000 (Sa, &c, 

Divid. 1. oc. o8;, &c. Divid. 48000 (gr. & 

Diviſ. 12. Biviſ. 002 
8 Divid. 
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Thouſ. Hund. Teng. Unit. Tenths. Hundredehs . Thouſandths. - 


F 
Vivid. 9.72000 (21. &c. 
Diviſ. .95 ' © 


In the two laſt Examples; although. there be fiſor 
neither Units Place in the Diviſor, nor (if there Typh 

were) any Figure over it in the Dividend; yet by ſþo1 3 

ſuppoſing the Places continued to the left hand, or | 

ſupplying them with Cyphers, you; will ſee that 
the firſt Place in the Quotient is the Place of Tens. 

I account that way e Divifion the beſt, in 
We _ which, after (upon ee by multiplying 
EY the Diviſor by the anſwering Figure from the left 
Hand toward the right) you have found the fit 

Figure to be put in the Quotient; you proceed, in 

your Diviſion to multiply the Diviſor by the 

anſwering Figure, beginning with the Pigure in 
the Diviſor next the right land. If the Figure 
over it in the Dividend be not great enough to take 
the Product out of it; call it ſo many Tens, more 
than it is, as will make it great enough, but no 
more; and then ſubtract; ſetting the remainin 
Figure over it, and cancel the ſaid Figure: And 
for the Tens added, call the Product of the next 

Figure ſo many Units more than it iss Admit the 
Product 36 muſt. be taken out of 2; call the 2, Ing © 

42, and ſubtract. Suppoſe the next Product isa 8d; Num 

cal: it 22, Sc. which Way you make feweſt Fi- ft 

gutes, and 13 no more Burthen to the Memory than fc the 

ordinary Multiplication. „„ e 


To multiply. or divide any avhole- Number, mixt ff an 
Number, or Decimal, hy 10, 100, 1000, &c. by Pla 
- removing the Point. 15 


To multiply: Remove the Point ſo _ Places her 
te the right Hand as there are Cyphers in the Mul- fipeec 
tiplier: If Figures be. wanting, ſupply them with þoga 
„ . 5 Cvyphers, © 


"4 


71 
yphers, as here, 2.) by 10 is 27.: . 13 by roo; is 
3:02 by 10, is 2. „ 
To divide: Remove the Point ſo many Places 

> the left Hand, as there are Cyphers in the Di- 
e iſor: If Places be wanting, ſupply them with: 
e FTyphers, as here, 2). by 10 is 2.7.:.13.by 100, is 
%%% OE OUT VE El 


r 8 | 

it e E C T. II. 

n LOGARITHMS. 

1:4 , 15 Hh, 
5 JUrpoſing to give you the Solution of ſome of 
it: F the Queſtions in this Book by thoſe excellent 

in Numbers the Logarithms; take theſe Directions 


he pr the better underſtanding the Nature and Uſe of 


em. | nn | 
re | They are artificial Numbers, fitted to the na- 
ral, for the Eaſe of Calculation; and are printed 
Tables having two Columns. One hath the 
atural Number; againſt it in the other is his 
oOgarithms: So that the Logarithm of a whole 
umber is eafily found. r 
The Tables begin at 1, whoſe Logarithm is 
ooo; and reach commonly to 10, co; conſiſt- 
g every one of 8 Figures, though (unleſs in gret Þ 
Numbers) we ſeldom uſe above fix ; (if the Figures 
Fi- ft out exceed 50, we put an Unit to the flach) 
han Þ the Logarithms are.annexed Differences; by the 
| Felp of which, and a Table of proportional Parts 
Idioined, you are directed to find the Logarithm- 
niæt f any Number to 100,000. But theſe, are but of 
. y Places. . 5 | PE 
Mr. Wingate, in his Tabule Logarithmice, hath. 
pe Logarithms to 100, ooo, with Differences alſo ; 
laces hereby making a Proportion, (which is done 
Mul- Ppeedily by one Slip of this Rule) you have the 
with Cogatithms as far as 1,000,000, in a portable Vo- 
hers, a ; lume- : 


— 
* f 4 


* EN 
: b 1 
. 


E 7 
lume for the Pocket. A Book which I-commend 
to any that delight in Arithmeticnxk. 
The firſt Figure, called the Index, (which is 
commonly ſeparated by a Point, better left out, 
except in the firſt hundred, as in the late printed 
Tables) ſhews how many Figures the anſwering = 
| Number, if whole, or the whole Part thereof, itÞ „n 
it hath a Decimal annexed, conſiſteth of; which T. 
are always more by one than the Index. So o. is © 
the Index of one Figure, 1. of two Figures, 2. offiCal 
of faur, S. ox. 
Alſo according to the excellent Way of Mr. Chri- 
ſtopher Townley, cited by Sir Jonas Moor in his 
Mathematical Compendium, the. Log. of a Decimal 
is the ſame, as if it were. a whole. Number, with 

- this Direction fax the Inde. 
Tf the Decimal be of the firſt Rate, the Index is 
g; if of the ſecond Rate, the Index is 8; if of the] 
third Rate, the Index is 7, Sc. that is, the Index 
of the Logarithm of any Decimal, wants as many 
Units of Ten, as the left Hand ſignificant Figure is} 
diſtant from Unity: Which, I hope, you will un- 
. if you Re; os this following Table. 

| Where you ſee, That Fifi wil Tir” 
in the erlect Numbers, 1 erg 1 


the Index ſheweth the 2 3.54851 
Number of Places in the 55 . | 5 1 f fiv 
whole Numbers, and in 3.3 27 ba 395 Not 
the whole Part of the 536 _ [:3495T the! 


— W *———— 


Fiir being always ess 1: Sts 
by one — to ſaid Decimals. Tag. | 
Places; but in Necimals 3336 J 9.548517 
it ſheweth the Rate, 23536 8.54851 | ice 
being the Complement 03536 5.548 51 ft, a 
thereof to Ten, not re- 003536 6.548 51 fſule i 
garding the Number of Places. ntri 
If then you would have the Log. of any NumberÞples 
find the Te. thereof in the Table, as if it wergſth t 
| „ whole 


— 


— 


* 5 * 
& 3 
* a 2 + * 


And having A Log. find the Number anſwer- | 
in the Table, and by a Point fix the Value 
ted Kording to the Inden. 

ring Bal 511 © 


E Ahl M63 157 06 729% £50 110 ok 
f, it nd a og. to 4 Number of - ſix' Places in the 
ach Tabulz Logarithimicz by help of this Rule. 
. offiCall the Difference at the Bottom the Tabular 
ferences; Having the' Log. of the five firſt F 
Hri- INgures, by the double Scale on your Rule, ſet 10 4 
his the Tabular Differences; againſt your fixth F 
imalgure is his In Part to be added to the' 
vith g, before found. 1 | N n 


To find a Number of 2 Places anſwering a 


end 


1 is 
Out, 
ted 


2X is 
the 
adex 


% 


e Oar . - 
Find the Number of five Places anſwering the 


8 ; 8 in the Table, next leſs to the given Log. ſub- 
un- the ſaid Log. out of the given Log. call the 


tun ſeneinder the proper, Difference ; chen by, the 
uble Scale on your Nule ſet 10 to the Tabular Dif- 
ence; againſt the proper Difference on the ſecond, 
1 our fixth Figure on the firſt, to be annexed to 
TI [ik five Figures before founʒna. 
'T Note, That you muſt uſe all the eight Figures 
'I [theſe Caſes, SEE „eie OE T8 


— 


2 
* 


= 


. 


NN © Some ies or the Toearithms, . 

53 Wbereas, before the aforeſaid Contrivanee of the 5 
51 - Hices by Mr. Townley, if one Number were per- 

51 t, and the other a Decimal, there was a different 
jule in every Operation for them; but by the ſaid 


Pntrivance one is now ſufficient: I will give Ex- 
nberÞples only, in which one Number is à Decimal, 


werdth theſe two Directions. | 
hole = 1. In 


: ＋ To J 
1. In ths Log: which anſwereth the Queſtia 2? 
5 33 it be a Sum, Remainder, Half, Sc.) 
the Index be ten, or above, negle& or cancel 1 
faid Figure in the Place of Tens. otlel 
2. Where you are ordered to ſubtract a al 
Song out of a leſs ; add t ten to the Index of th 
_ and then anne A en eee dee . 


1. "Multiplication . 


80 the Log of the Obs 2. 115 0791 | 
more Numbers to be multiplied; 5 
the Sum is the Log. of the. Pro- mn 55 55 x 0 
duct. So x2 multiplied e 
Decimal 2 5, the Product is 3. 8 

It may alſo be done where there are * twe 
by ſubtracting the Arithmetick Complement of tl 
Log. of one of them out of the Log. of the other 


> 
* pg 


the Remainder is the Log. of the ROS. Wes the: 

Which Arit hm. 1 bitt t an 
tical Complement is Nun. ee a.: u 4 
the Remainder of eve-- 2. 0. ada Lag ble 


| 4 ar (including 12 9.69897 Ar. Comp But 
| dex) to 2 Numb. ES ay 
except of the laſt fig- 80. 1.90309 Tag. if 
nificant Figure to the 0125 $.09691 4r Ar: C om pol | 
right Hand, whoſe Ninh.” 7 

_ Remainder. you muſt 100. - 2.00000' Lag 8 5 


e Ten. As ian 51 5 As 
theſe — Examples. 5 | a . fee 


e Diviſion. ted reg 2 
Subtract the Log. of the Diviſor out of the Logl © 


of the Dividend, (whether of tgne 
two be greater or- leſs) the Re- 12. 1.0591 
mainder is the Log. of 2 Quo- By. 25 9.39791. 
tient. So 12 Aivided by the De- 48. 1.6812 al 
al +253 the Quotient | I-23; 9975 50007 yo 0 


"= 1 
— 


F 


dit may alſo very conveniently be done, by ad ang 


c.) Ar. Compl. of the Log. of the Diviſor to the 
of the Dividend; the Sum is the Log. of the 
Potient, as followeth. | 


ll - 3: The Rae of Three Direct. 
PF. Add the Logarithms of the ſecond and third; 
the Sum ſubtract the Log. of the firſt ; the 
mainder is the Log. of che Curl. * 
. A better Way: Add the Ar. Compl. of the 
g. of the firſt to the Logarithms of the ſecond 


[ third ; the Sum is J Compl. 25 0469206 
| "1 16. I.20412 


Log. of the fourth, ** 
ample. If .25 give 6. 132 1.07918 
8 68. 2.88536 


at ſhall 12; give? _ 1 
Anſwer, 168. 
ther But in the inverſe Rule: Add the Ar. Compl. 
the Log. of the third to the Logarithms of the 
tt and ſecond; the Sum is the Log. of the fourth. 
us are reſolvd the Queſtions wrought on the 
ble Scale. 3 . 13 , +4 FH 4 f| (3 332628 
But for thoſe in this Book, where there is a du. 
ate Proportion, as in Timber Meaſure and Gaug- 
P if the firſt and third Numbers be on the ſquare ... 
om. there are general or fixt Logarithms belong- 
———þ to the firſt Numbers; to which it you add the 
Is. of the ſecond, and the Log, of the third twice, 
„ep Sum of all four is the Log, of the fourth.” . 
pit the ſecond and fourth! Numbers be on the 
fare Line; to the Ar, Compl. of the Log af tlie 
t add the Log. of the third, and the Log. 
he ſecond twice, half the Sum is the Log. of 
Log „ ANT 33 | NF 
x 5 fourth. . „ 1285 | IL 
E 
3979: | 
6812 


1 


+ 


* 


mp 


— 


. * 


g. of the Square Root. e 


x 
5 
vi. 
FT. 
x 
7 
: 
'$. 
- i 
4 
* 
Wi 
s 5 
* 
»x4 
” >; a 
| 
| 
1 
1 


— —_— 
= - 7 - 


alf the Log. of the Number gi ven, is the full 


» Y - X. 
— —©5roq oe vu To 


n 
% - 


wy LOS TOES 
La 


— 


* 
2 . —— — ˙ü—— ——ë‚ —_ — — 
- 
5 


* campaigns — 
** nee. 


22 
* 


D ” 
oo 4-07 - * 
F 


If hs Number be a kak: Iv; 19.39 
add ten to the Index, "_ then 45 9.69 ch 


halve i it, as here. 0 | te 8 
8 fit 

5. T he Cube Root. Bas 

| 0 

The third Part of the Loa. of che N hea gin M 

is the full Log. of the Cube Root, m 


If the Number be a Decimal, 25 29.39 w: 
add -twenty to the Index, and 63 9.79 
then divide by three, as here. 25 = 


6. To find 4 mean Proportional berween 7l.;, 


Numbers, - hs FT Lo 
the 
Add als 8 together: Half the Sum is 
- Log. of the mean Proportional. 
When one is a Decimal, if the 12. 1.074 
Sum of the Indices be ten, (as 25 9.399} 9: 
here) or above; caſt away ten,. 10. Fr 


and then halve it; an 
ten, add ten to it, and then 5 "a ws he 


halve it. ee * 
* | ; u 

7. To find 7280, or more mean „ Proportional ran 
between tavo ene Fra, 


This, in Caſe of a Nicigial, was ſomething I Der 
plex d, as 5 may ſee in Mr. i ingate's Artif T 
Arithmetick : It is now, by the aforeſaid: Comer 
vance of Mr. Tezonley, as eaſy, as it is uſeful, Pec 

-  Subtrat the Log. of the leſs | | 
Number out of the Log. of the 12. 1.07. 
greater: The Remainder divide by .25 9.3 Into 
a Number greater by one, than the _ hey 
Number of means ſought ; as here « +4; T 
by 4 fot three means. vt „ Ml 


Inne. 


MT Yo. i 
39 This 988 added to Means. 
. 69 the Log. of the leſs Numberz 9.39794 
| the Sum is the Log. of the 42031 

firſt Mean; to which adding x 658 9.81825 


apain the ſaid Quotient, the | 4283 
: Sum is the Log. of the ſecond ,— 1.732 0.23856 
r gi Mean. And fo forward for as 42031 


] many Means, as the Quotient 
9.39 was at firſt ordered for. þ 


513 3 | 
. Subtract the Log. of the Denominator out of 
rau the Lot of the Numerator, the Remainder is the 


Log. of a Decimal equivalent to 12 _ ._.. 
the ſaid vulgar Fraction. 2 


3 7776 0.65887 


0. Co20O6 
75 9.8706 
1.07 


0394 9- To fd the L. of a Number with a Vulgar 
I FT e Frattion annex'd, ; Fr 
0.23F Suppoſe it to be 12 4 ; change the Number into 
an improper Fraction, by multiplying the whole 
Number by the Denominator of the Fraction, and 


adding the Numerator to the Product, the Sum is 
he Numerator of the improper 


N is 


tional 


J <= 14 1.690 at 
I Then ſubtract the Log. of the 0.69206 
bing Denominator out of the Log. of 12.25 1.08814 


he Numerator, as before; the „ 
d Cont emainder is the Log. of the ſaid Number, with a 
ful. Decimal, equal to the ſaid vulgar Fraction, annex d. 
I T have, as an Appendix to this Part, adjoined 
L.O7Yhe uſual Decimal Tables, and compriſed them 
_9+39Fnto. five: Yet the Uſe of them is as eaſy, as if 
1.68Fhey were all fingle, 5 
2342 The Integers, or Wholes, are ſet on the Top; 
Ind the Parts follow in order, with their Decimals 
Ine xed. | 0. TEES 3 


— 


\ 


ATable of Engliſh Coin, a Pound Ster- 


TI _— 


TABLE L 


> Integer. A 


ling, alſo Troy Weight, an Ounce 
2 = & 158 & Ae | The Reſidue of | 
7 1 8. 3. 5, 2. + the Table. 
Ig oy 
7 { EXD e — — — 8.8 Wt . 3 
i9 |-95] [30489583 SS 8 th 
181.9 | | 2 |-0479166[23] [2 3. E. |Z 
17.85 1.046875 „„ 
8 4 11 [-0458333 f 
30447916 5 0208333ʃ10 
2 04377 3 01979160 
1 0427083 2601377 [5 
10 [. 0416666200 1 1278 
3.040625 4 J. 0166666 8 
2.397833 % 3.15627 
1 |-0335416 2 014183307 
90377 n 
3 6364783 . 
2 |-03541 | 3 |-0114583] 
1 |-034375 2 0104166 5 
8 033333 1.858375 
3 032291 2 0083333 9 
2.03125 3 0072916 
1 0302083 2 600625 | 3 
7 029166614 1 0052083 
3.028125 1 J. 0041666 2 
2 |-0270833113 3 |-003125 | 
1 |-026041 2 |-0020833] 1 
| 6 025 I -0010416| + 
| 3 | 0239583 + 10005208) 3 
| 2 .0229160ʃ11 1 | 
1 021875 8 


Averdupois g 


THT. 


TABLE: II. 


reat Weight, One hundred 
11a l. Integer. 1 105 


: 2 - | —— N R 
uar- . | 
on r n | 
7 4-0 Bi 
= — — Ihe Reſidue of the 
9 ; 5 i 3 yuml | 
Pounds. | Decimals. | x EN 
” 25 I Gay Ounces | Dectmals. L 
MY 2321428 | {—— 88770 
25 2232143 = 126 : 
24 | -2142857 13 8072547 
23 2073571 12 o 64 
22 [11964286 CS 8 
11 | 4 - 
| 6 py JE . 10 803 
8 v8 | .cof0223| 
"19 | -169642 8 | :c044643| 
18 | -1607143] |- 7 .0039062 | 
| * 3 Tow” 0022321 
, ; 0016741 
13 | -116071 2 00111611 
12 107142 x | .cooggs | -} 
11 0982143 — 1 
10 | -o8g2857 — Decimals. 
9 0803571] |_ters. | 
T ; -0714286 3 .oo04185 
7-1: 0020 2 000279 
6 573741 I «0001395 | 
$: 0446428 1 TTC 
+ 0377143 
3 | 267877 | 
2 | 0178571 | 
1 {| .o089286|_ NS, 
EIT C 2 TABLE 


= 


— 
4 
, 
4 
* 
10 
* 
F 
"4 
* 


TABLE HI. 


Averdupois little Weight, one Pound : ht exer 
| long Meaſure, one Tard or Ell, 3 © 
: pe: 5 
W- | £ 1H ers 3B g 5 
5 Decimals. with | The Reſidue of the | 
.. ails.“ Table. 
E :$:. 3 . i 
14 | 3877 | 2 S rs 
134 8125 [l 3 Decimals l of 
8 2 n 2 Nails 
3 6-1 [ 8 15 18857 | 
| 2c 1 14 .o546 75 
& Ws! | 12 | 46875 | 
7 | 24375 3. 11 | 04296387] |} 
6] "445... 2- | 62 . 
| .31i25 | = | | 22 | 039992 
4 TS PO | 2: .©351 562] | 
5 5 © I | 9 03125 | | 
« 2 ihe F 2 e 
1 67 60234370 ÞF 
+. | | 4 | -org6zy | 
| | 2 | 117187). 1 
2 0078125 | 
1 11 .003g062/ 
1 r — 
Quar- As 
| 3 "Decimals. WM 
2, '3 | -c029297 
| 2 | 001953 
4 1 | -coogr6gt | 


TABLE 


1171 


rr 
| . | | 
6 Liquid Meaſure, Dozens, 7 | 
one Gallon. | Time, one Year. ey 
: Dry e dates Long Meaſ. 1 Foof ( Integer. 
| Quarter. Pence, one Shilling } — 
| Fines. [Decimais|Buſhels hes ecimals e 3 
| 7 | 85 [7 1 1 [916666 1 
i © | 77 | - 5333333 "0 
— „02 | . 
| 5 . : 4 8 5666667 8 
3 3757 3 7 58333331 7 
3 If 2 6 |. ds 
1 127 [ F 14166667 5 
ww ee, 4 33333333 
= Decimals|Pecks. 3 8 ? : 
Tas : 2 |.166666 2 
| 1 4.08 K 
t- I 93125 wh | 2285 Qua 
Parts. Decimals ters & 
8 D Dar ERR $a) Farth. 
. ecimals a Peck. 11 j.o763889 
— ——-] 10 0694444] 

; -0234375] 3 9 J. 0627 3 
OY ore | 2 If 8B. |.ogrgrog © 
* 0078125 1 7. |-048611]. 

| Decimals|Pints. 6 [|.0416667] 2 

| 0078 500 ; 5 [0347222] | 
| oo - 3 0277779. 4 
| 00197311 1 3 8285833. 
— "I e 38889 # 
| 1 ——2444l. x 


— — 3 * -— 4 * . 
* n _ 5 - 


7 dr * ©} 
x. 5 — * if . 2 — 2 ] f 
—— A = — ” . Sag FREED IX 1 2 * 7 2 1 4 
ol a a — = * = end © af * — * 5 a mx # _ 2 
Ju . — * * a L * £ 1 5 
28 W * R 137 Y W K 2 1 = a : 
— — 22 - v C _ — _ 
3 k * — 2 — — — 5 on —_— _ 
—— * —.— - — — — RS — — . * Loy —_ = wm min 0 
— — - — — ” — — 1 — — to * — 2 — * 2 4 N O 6 
— _ 2 7 by — — — — - N — — — 2 7 3 4 —— . 
- OT 
Þ- 
2 * a 2 G : 
. — — wn, . w: ¼ . ⅛ ‚Kñ—v—v—vv —— WG, > BAG DIE PR I TERED POP — 
OT " - "oy * — — — ">. 6 Rn 3 — n \ rs . _ > 
4 "ON aa Rs 2s RA cs ns Ga rr Tx 9 eee e — 1 
Ll : * ** * « . . 7 ? 6 * 
: $7, Y.- 1 OK. 2 , . 
* >. % 9 % 3 — % * K 
” ” * 8 
\ - 


. 1 7 ä 
to F - * 
16 n - 
a : F 


[4.46 __-04383 56. £1] x 3..:0927397 — 


the Decimals (as you are directed in Multiplicatio 
df Decimals.) The Reſidue to the left Hand are thi 
Parts ſought; and the Figures cut off are a Deci 
mal of one of thoſe Parts, to be reduced the ſamy, 
. Way into the next leſs Parts, if there be any, or 


the Numerator of the vulgar Fraction, which rel P 


— 


— 


L 18 1 


Days belonging to the Table of Time. | | 


— . e ee 
Days. Decimals. Days. | Decimals. 


\ 
. 1 n 
” 


1 30 08219178 15 .0410959 
. 2 079 4214 3 
1. 28 | 0767122 | x3 | 0356164 
4 27 | .0739726 | | 12 0328767 
op .0712329 11 030137 

2s | 068493 212 | 10 0273972 
24 8877734 921 8246775 
F | F- 8 .0219178 
„22060274 by 0191781 
21 . 075242 | Sv 0164383 
20 0547947 5 0136986 
19 0520548 4 0109589 

3 

2 

1 


| 18 [0493151 | 0082192 
133 04697732 054794 


[4 2 


. 
* — 
; 


To bring Decimals into known Parts. whe 
Multiply the Number of Parts in one integer * 

and the Decimals together: From the Produc 

cut off fo many Figures to the right Hand as are i 


ord 
Ex: 


there be need. If nothing be left to the left Hand . 
there is not one of thoſe Parts in that Decimal I fhe 
Therefore account it cut off, and proceed to fin 
the next leſs Parts, as before. 3 T 

The making the foregoing Tables is by dividing * 


preſent 


[19] 


eſents the Parts, by the Denominator ; the Quo- 


raction of eleven Shillings or eleven Penny weights; 5 


enny Weights is the Decimal. Alſo _26 
e vulgar Fraction of 6 d. 2, or of 26 Farthings ; 


ou divide 26 by 960, the Quotient 0270830, 
Fe. is the Decimal. 


Yet you ſhall not need Diviſion for every De- 
mal; for ſome are found by halving the Integer 
* and ſo continually : So are found the Deci- 

al of one half, one quarter, one half quarter, 

c. Some are found by halving a Decimal before 

dund: So half the Decimal of a Shilling, is the 
Decimal of Six-pence; half of that, the Decimal 
pf Thr&-pence, Oc. Alſo one third Part of the 
; Decimal of a Shilling, is the Decimal- of Four- 
Dence 3 and the half o that, the Decimal of TWo- 


ht-pence, Likewiſe the Sum of two Decimals, 
s the Decimal of the Sum of the two Fractions, 


he Decimal of their Biene 
9450 Some of theſe are of one Place, and ſome of more: 
are i 
catio 
zre the 

Deci 
> ſam 
„ Or | 
Hand 
mal 
0 find 


ordinary Queſtions may be reſolved to A ſufficient 
ve e if you uſe but four; remembering the 


of thoſe you retain. 
If the Anſwer of a Queſtion be in Money, three 


ſhewn after Part 4. Prop. 5. 


vidind 


ich ref 3 Naur Weight, a and 19 Graius ? 


\ 


2 ent is the Decimal. So 12 being the vulgar 


| you divide 11 by 20, the Quotient .55 is the 
— decimal: So that half the Number of Shillings or 


55. being 


dane "86. and the double of 'it the Decimal of 
whoſe Decimals they are; and the Difference s 
Few Tables have them to above ſeven; and moſt 


ion above given, vis. If 'the firſt Figure of 
thoſe left out exceed 5, to add a Unit to the laſt 


Places of Decimals give it to near a Farthing, as is 


Now for the Uſe of them in a Queſtion or two. = 
1. At 58. 34. L the Ounce ; what coſt 7 Ounces, 


4 


| Decimal, with the Condition above-mentioned, thekd 


by the Time, (be it more or leſs than a Year) thek 


1 20 i - 5 

Having added the Decimals of the Parts, thIET. 
Queſtion will ſtand thus: | ü M 
| | ; yt 
o. J. „ "Ol, | 3. jme, 
I 0. 2645833 : 71895833: 1. 902 In 


But 
The Product or Anfwer is 17. 9022, Sc. Whichht t 
Wat 155, 08, 27. hear. | 


wn 
If you leave qut the three laſt Figures in each 


Numbers are: r 


"a AT” aces 
I : 0.2646 :: 7.1896, s 
_ Frpl 


And the Anſwer is 17. 9023, Sc. differing fromfan 
the other inconſiderably. 5 To 

2. To compute fimple Intereſt for any Sumi the 
Rate, and Time. Having put the Parts, if thereþoc 


be any, into their Decimals ; multiply the Princi th 


pal and the Rate; from the Product cut off theſe P 
due Decimal, if any, and two Places more for thek ] 
Diviſion by 100: This Product ſo ordered is theſt 


Intereſt due for one Year; which if you multi plyhic 
a 


Product (the due Decimal cut off) is the Intereſt} 
for that Time. | 


Examp. 1. What is the fimple Intereſt of 1 32 J. 
75. 64. for 2y. 3 u. 224. at 6. in the Hundred? 
The Decimal of 75s. 64. is. 375; which being 
annexed to the whole Pounds, the Principal will bed 
32 J. 375; which multiply'd by 6, and the Product fin 
ordered as directed, it will be 5.9425, or 7 J. 18 5. pg 
10 4. 1 J. near, for the Intereſt for one Year. But R 
that being not the Sum ſought, multiply the ſaid; 
7.9425 and the Time, viz. 2 5. 3103, the Pro- Id 
duct 18.3493 is the. Intereſt ſought, vis, 187, 65. 
11 4. 3 J. . 1 
Dx. 2. 


8 

5 
0 
I 
d t 


r 


ts, th Ev. 2. What is the Intereſt of the ſaid Sum for 
o Months and ten Days at the ſame Rate? Mul- 
ly the ſaid 7.9425 by. 1941 the Decimal of the 
Z. me, the Product x7. 5416, or 17. 10 58. 10 4. is 
1. 902 Intereſt ſought. 5 Feet „ 
But the great Convenience of Decimals is, 
Whickþt their Logs. are ſo eaſily found ; as is already 
wn in this ſecond Section. So that by the 
n eacljhule Logarithmice mentioned in the afore- 
2d, thqed Place, any Queſtion, whoſe Numbers (whe- 
er whole, mixt, or Decimals) exceed not ſix 
aces, may be ſpeedily reſolved : Mr. Town- 
896, Js Indices of the Decimals freeing us from 
rplexity of different Rules, As in the two laſt 
: from tamples. | ö 
To the Arith. Compl. Example 1. 
Sum the Log. of 100, vis. 100. A,, Com. 8. 
thereboooooo add the Log. 132 375 21218052 
rinci{ the Principal and of 5à ᷓ 5.7781 572 
ff the Rate; the Sum is „„ 25 — 7 
or the Log. of the Inte- 42 — | 
is theſt for one Lear. To 2.3103 2.383883 
9 55 ich Log. = yu: add 18.3495 1.26362 54 
r) thek Log. ot the Lime, 5 
tereſths bw ſhall be the Ente a. 
g. of the Intereſt for 100. Ar. Com. 8s. | 
ine 1% -. JAHN 
132 J. ][Or without ſeeking 6. 9.781512 
red ?þ Intereſt for one Year; 194 9.288924 
deingþ the ſaid Ar. Compl. 1.5416 0. 1879826 
ill bed the Logs. of the | | 
dud fincipal, Rate, and Time, the Sum ſhall be the 
18 f. Pg. of the Intereſ demanded, as in the ſecond 
Butſample. Do Oo 3 
ſaid i z. Compound Intereſt for any Principal, Rate, 
Pro- d Time-by the Logarithm. 


In 


. 
In this Propoſition the Excellency of thoſe Nun 
bers appear; ſuch Queſtions being reſolved 
them with great Eaſe and Speed; but by natu 
Arithmetic not without conſiderable Time a 
v 7 ; | 
duct the Log. of 100 from the Log, of 10 
and the Rate added together, as 105, 106, & 
The Difference maltigly by the Time: From ti 
Product cut off the Decimal, if there be any: T 
Remainder add to the Logarithm of the Principal 
the Sum is the Logarithm of the Principal au 1 
Intereſt required. e ' 


Ou 
tl 


\ 
. 4 


it, 


lat 1 


Example, 


Let the Principal, Rate, and Time be as in thi N 
former of the two ¹0 
laſt Queſtions. Pur- The Difference 2530 f 
ſuing the Rule, as he Time 2.3 10 (Ä 
you ſee in the Mar. The Product 58463989) 


gin; the Sum o 


the principal and 175 . 4 
compound Intereſt 3 8 Atte 
is 151 J. 95. | 151.45 2.180269 


It ſeems by this, that the Intereſt of roo J. h. 
6 Z. per Cent. by the Year, is not fully amountec 
to 31. in fix Months; for if you multiply thy. 
aforeſaid Difference by 5, the Decimal of fi”, 
Months; and, having cut off one Place, add th 
Refidue to the Log, of 100, the Sum will b 
2.0126529 ; Which is the Log. of 102.956, that if h- 
025.195. 1-4. 1F, 8 h 
I will add two or three Examples more, whichhlè 
I hope, will be ſufficient. | ; 
| ; ou 
1. What is the Value of 28 Ounces, fix Penn; 
Weights and 15 Grains of Gold, at 3 J. 35. 6 — 
ü : : the 


I 


l SN . #4 N 5 6 , * — 9 2 - 
5 3s bd 9 , ft 8 | % 1 1 -- z * 
9 * 
- 5 . 
. . 7 
[ N * 
* 2 
n ; F 3 
© 


Ounce ? Annexing the Decimals to the Inte- 


| 5 che Numbers ſtand thus: 

= VVV 
13.1752: 28.337125: 89.952 

„ 2 in n 

0 . 89 19. 00. 2 28.331235 I-4522657 
w 89.952 1.9540094 

xCipal Es 


0%. P. 8. „ 
If 4. 9. 12 of Gold coſt 14. 10. 9; 
at is that the Ounce ? : 


: on. J ͤ ĩ 
int e Numbers are 4.475 : 14.51875 :: 1: 3.2444 


53051. J. 8. 4. f. 4.47% Ar. Compl. 9. ; 492000 


2.3107, 3 4. 10. 2. 14.518753 1.161929 1 

9.897 $2444 117367 

840. At 65. 3 4. the Ounce 3 how much Silver 
5 | BED 


te will 57, 35. 64. buy? 
0269 Re ng ET wed 
| . - Ol. . 0. 
o J. The Numbers are o. 3125: 1: : 5.1757 16.56 


ountec TEE 215 

ly thi e. P. gr. 3312 5Ar. Compl. o. 5051 5 
of ſiſtit, 16. II. O5 near. 5.175 0.71391 
ad th 16.56 1.21906 
vill b 


that i have taken but fix Figures in this laſt Example. 
had uſed no more in the other, the Difference 

whichÞuld have been little or inconſiderable; as you 
_ if you pleaſe to give yourſelf that ſmall 

"u E. > 


* . 
8 
oh Theſe 


* 


+5 for an half, and .75 for three Quarters, 


belong to them, as you ſee in the Tables. 


R 7 


«f Py by % © "_V 
8 . 3 . * 
* 
* 


* + „ 6 


„ EST _ 


an Fox e 4 4925 * 10 
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Theſe thus premiſed, I ſhall come next to 
Deſcription and Uſes of the Rule in ſeveral M 
ſures ; wherein I ſhall uſe theſe vulgar Fractic 
vis T ene Quarter, & one Half, 4 three Quart 
The Decimals belonging to theſe, as they are! 
mediate Parts of the whole, are .:5 for a Quar 


But if they be Parts of Parts, other Deci 
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obs Deſeription of the Rule. 
HIS Rule is different from that 


which was all along made uſe of in 
the former Editions, but now is 
laid aſide, as not being ſo compleat ; 
— for his made uſe of both Sides of 
de Rule in working Proportions, whereas this 


— 


D | ule 


= 
* 1 


ececcribed by Mr. Copgeſhall, and 


akes uſe but of one; which is not only a great 
Idvantage in the Performance of the Operations, 
t alſo reſerves the other Side for the Lines made 


* 
4 
75 b 


9 


by, * > - 9 * 


uſe of in Scamomæi's Architecture, for the readiſhill an 
finding the Lengths and Angles of Rafters, cer Foc 
Of wich more in its proper Place. e 
Therefore in Fig. I. to give a Deſcription d 
that Side of the Rule, which gives a Solution t 
all Mr. Caggeſball's Propoſitions, there is a Piece 
made to flide in and out, having on each Edg: 
thereof a Line of Numbers in two Lengths, vi 
from 1 at the Beginning to 1 in the Middle, whic 
is eſteemed one Length; and from 1 in the Mid 
dle to 10 at the End, the other 
There are alſo adjoining to this Piece two Lines 
on one Side, a Line of Numbers in all Reſped 
like thoſe juſt deſcribed ; and on the other, a Lin 
figured 4, 5, 6, 7, 8, 9, 10, 20, 30, 40, Calle 
the Square Line, and when the Meaſure. of roun 
Timber is concerned, the Girt Line. | 
The Lines of Numbers on the ſliding Piece, an 
that adjoining thereto, are divided between 1 ani 
2 into 10 Parts, and each Tenth into 5 Parts; be 
tween 2 and 3 into 10 Parts, and each Tenth int 
2 Parts; from 3 to,q, and from 4 to 5 it's th 
ſame ; from 5 to 6 into 10 Parts only; and ſo « 
to 1 in the Middle. The ſecond Length. or R Inche 
dius is divided exactly like the firſt. ch Inch 
The Girt Line from 4 to 10 has each Tenth dr Gaug) 
vided into 2 Parts, and from 10 to 40 each Who Mie, « 
into 4 Parts; alſo the Diviſions 37, 38, and z Pot Rule 
with their Halfs and Quarters, are put on befaſſuarters 
4 at the Beginning of this Line, and cut, as | 


At 9 
d 14. 


At 1 
J. 25. 


When 
ght Li 
dge th 
boot is d 
tO IO T 
to 200 
imenſic 
eaſure. 
Next t 
e Rule 


ut, That 1 
their proper Places, towards 40 at the other EAth that 
of the Line; from whence the Diviſions are ciſ the fix 
ried on to 45, each Divifion between 40 and ale. 

being divided into two Parte. - Sw 

There is on the ſame Side of the Rule but u 
on the other Leg, a Table, whereby you mi 
know, by Inſpection, what a Load of Tim: 


een 


ill amount to at any Price between 64. and 2 5. 
er Foot, reckoning 50 Feet to the Load. 


Example * 


At 94. per Foot, a Load of Timber will come 
0 14. 175 K. it . 


 Evample 2 5 


At 1072. + Fer Hoon a Lad vill amount to 
J. 25. 8 d. 4. ; 


When the Rule is opened, ſo as to become one 
ght Line, you will find that the Back or outer 
age thereof is decimally divided; that is, each 
oot is divided into 1c equal Parts, and each Part 
to 10 more, by which means the Rule is divided 
to 200 equal Parts; and with this Line I mean 
imenſions mould be taken, when I ſpeak: of Foot: 
eaſure. a 
ll Next to this outer Edge. on the other. Side of | 
e Rule, where Scanebzgi's Lines are, is a Line 
inches decimally divided, and conſequently | 
ch Inch is: divided into 10 equal Parts, en is 
d Gauging. | 
10 Note, on the Back- ide of the ſliding Pier is a 
z ot Rule, whoſe Inches are divided into Halves, 
fofluarters, and half Quarters. | — 
; WTChat Line of Numbers upon the ſliding Rule, 
th that Line of Numbers which is next to it 
ug fixed one, is in this Book called the double 
128 9 27 ifs 


. 


D's: SECTION 


1 28 1 


At 


Of the Line of Numbers, commonly called "i 
| Gunter's Line: 0 . 
OTE, 2 t 
The proper Numeration of this Line I account, r Cu 
nding 


z and ſo by 10 in the Middle, 


T at the 3 At 


to IOO at the End. 

But for the better underſtanding this Line, ſe 
here the Degrees of Number from Unit on either 
Side, as they ſtand on the Line; that is, increaſing 
from left Hand to right. 


 Fhouf. pts. Hund. pts. Ten. pts. Unit. Ten. pts. Hund. Thou 
«OOL | OL 3 10. 100. IOOO 


HI 
Li. 
ing — 
18 Ru 
In th 
juires, 
5 as a 
VC, * 
At 12 
12 0 
Vine P 
ont, n 
an, 

At 10. 
or findii 
e Girt 
At 13. 
a Cyli 
At 41, 
ength r 
ot excee 


Where you ſee, how they increaſe on one Sid 
from Unit, and on the other Side decreaſe fron 
the {ame in a tenfold Proportion. So that if yo 
ſet any one of them at the Beginning, the tw: 
next following ſhall be, one Te iddle, tht 
other the End. As if you call 1 at the e 
one tenth, the Middle ſhall be x, and the End 10 
If you call one at the Beginning 10, the Middi 
Mall be 100, and the End 1000. But if it be no 
- otherwiſe limited, account it, as I ſaid before, 
10, 100. e | | 
On that Line of Numbers which is, on th 
moveable Rule, at theſe Numbers following ma 
be Pricks, for the more ready finding them; the 
being firſt Numbers or Centers, as they common 
call them. | 
Alt 9 for Yard Meaſure, | | 
At 12 four Points thus , * . for Plank or Boar 
and Glaſs. 
At 144 alſo for Glaſs, 
At 160 for Land Meaſure. 


— 


LY 


TI -: 

At 272, 25, or 272 for Rod Meaſure of Brick- 
ork. at 14 2 Brick thick; for the Decimal . 25 
Equal 4 may be omitted without conſiderablo 
Error. 
At 204 for two Bricks thick, and other Points 
pr Cuts for other Thickneſſts, if deſired. The 
nding whereof is ſhewed after. 

At 282 for Ale Gallon Meaſure in * at 
Wblong Veſſels. And other may be N as 
Iny hath occaſion for them, 


8 E 0 T. II. 
of. the Square. 67 -Girt Line. at 


HIS is no more but one 5 Length of the 

Line of Numbers, but at a double Radius, it 
Fcing exactly equal to the Lines of Numbers on 

is Rule, which are in two Lengths. 

In the Numeration of it, when occaſion re- 


huires, you muſt account 10, 20, 3o, to be r, 2, 
n as alſo 4, 5» 6, 7, Sc. to be 49, 30, 60, 70, 


IC. 


Wt 12 on the Line of Numbers: At 19.15, * 
Vine Point, 5 . W. At 18.95, the Ale 
oint, marked A. [Theſe are put on by the Work- 
. 

At 10.635 may be a Point like the Gauge Points, 
dr Sire the true Content of a round Solid by 
r 

At 13.54 ſuch another, for finding the Content: 
a Cylinder by the Diameter. 

At 4.1.57 another, to ſhew how many Inches in 
ength make a Foot Solid at any- Girt or TYPE 
ot exceeding 40 Inches. 


—— 


At 12 on this Line let chew be four Pricks, as 


. Theſe 


22 _- 


— 8 


A P * 
8 
- —— —— i 


r. 
Wy 
Iz 
| AY 
| | 

I 


_ 


"$37 CERT 


at 1 — — 
5 = _—_—_— — 


F 
Theſe may be put on thus: | 
For the firſt : Set 12 on the ſquare Line to 14 
on the Line of Numbers; againſt 11 on the Line 


me ne 
Ote tha 
e firſt. 


of Numbers mark this Point. So in 
The ſecond: Set 12 on the ſquare Line to 11 on t one 
the Line of Numbers ; againſt 14 on the Line of plied, 
Numbers mark this Point. | 75 he Proc 
The third: Set 12 on the ſquare Line to 1 at In Di 
the Beginning of the Line of Numbers; againſtſt it eit 
12 on the Line of Numbers mark this Point. ther is 


Theſe, or any other mentioned hereafter, cutſheet wi 
with a ſharp-pointed Penknife in two Places, a By th 
the Gauge Points, and ſtrike in with your FingerſÞnderſtc 
ſome Sallow Coal fine ground with Linſeed OilÞ"ly wh 
and then wipe the Rule clean. P the f 

Both theſe Lines are put on from the LoggÞy then 
rithms. | e eſpect: 

3 28) #6; as you \ 

8 E N. HE 
The general Uſe of double Scales. 


JT is chiefly for the working the Rule of Thr *0 7! 
or having three Numbers given, to find & #47 
fourth Proportional, it including Multiplicatioſ 19,00 
and Diviſion ; for there is no other Difference _ 
than that in theſe two an Unit is one of th . SE 
three. 1 . ps Du; 
To find this fourth: Set the firſt Number if you : 
the ſliding Rule to the fecond on the Line bers the 
Numbers on the fixed Rule; againſt the thinſ® is mc 
Number on the firſt of theſe Rules, is the fourjſ'0 2000 
4 on the ſecond Rule. | . Io, and 
Erample. If 2 give 3, what ſhall 6 give? . 2. Se 
2 on the firſt to 3 on the ſecond ; againſt 6 on ti dle, acc 
firſt is 9 on the ſecond: | | | in the V 
Wherefore when I fay, ſet 2 to 3, againſt 6 Line of 
9, I mean as in the aboye-ſet Example, tho'JYWu will 
| | | : 156 f 


To. ſet t 


* 


: * 4 N " 2 | - . 
F- 3 ] . 


ime net the firſt or ſecond Rule, yet you may 

"te _ the moveable Rule: is for the moſt Part 

e Hrit. | 

So in Multiplication, 1 being the firſt Number, 

t one to either of the two Numbers to be mul- 

plied, (beſt to the neareſt) againſt the other is 
In Divifion, the Diviſor being the firſt Number, 
Et it either to one, or to the Dividend, againſt the 
ther is the Quotient. Examples of both you will 
eet with after. | irs 
By this the Arithmetick of the Rule is eaſily 
nderſtood, the firſt Numbers being Diviſors; 
nly where the ſquare Line is uſed, the Numbers 
n the ſquare Line muſt be ſquared or multiplied 
dy themſelves, and their Squares uſed in every 
eſpect as if they were the Numbers themſelves, 
is you will aſter ſee, t 


8 E CT. Iv. 


To. ſet the ſquare Line to bis Squares, and thereby 
io ſquare a Number not exceeding 100, and to 
find the ſquare Root of a Number not exceeding 


.. 8 ET 10 on the ſquare Line to x at the Begin- 

ning of the Line of Numbers, both which, 
if you account 1, you have on the Line of Num- 
ers the Squares from 1 to 20. Alo at this ſet 
Fas is moſt convenient to take the Squares from 100 
to 2000, vis, by accounting 10 on the ſquare Line 
10, and I at the Beginning xco. 


of 2. Set 10 on the ſquare Line to one in the Mid- 
Idle, accounting to on the ſquare Line 10, and 1 
in the Middle 100, you have the Squares on the 
Line of Numbers from 16 to 1000 ; and of this 
Jou will have moſt Uſe. Be SR. 
| 9 | 


3 Seb 


* 32 1 
3. Set 10 on the ſquare Line to 10 at the End 
accounting 10 on the ſquare Line 100, and 10 a 
the End 10, 00; ſo have you on the Line d 
Numbers the Squares from 1400 to 10, 00; an 
againſt all the Squares, at every Set, his ow: 
Root upon the Square or Girt Line. 
Example. I would know what i is the ſquar 
Root of . 3807 
Set 10 on the ſquare N to 1 in che Middle 
(according to the ſecond DireQion) againſt * on 
the a of Numbers is 19.5 near. 


2, If t 

8 E. c T. V. he ſupe 

| | | he thirc 

A Dire concerning the Stormeſs 7 the Lin hadrup 
= 0 the Rule. 


Tx working theſe Pro oportions on the double 
Scale, * you uſe half of either the ſecond o 
third Number inſtead of the whole, you will hare 
half the Content; if you uſe the Halt of both, you 


have only a Quarter of the Content. Note, "The 
firſt Number muſt always remain whole. 


2. On the ſquare Line: If you uſe half tha 
Number that is on the Line of Numbers, com 
monly the ſecond, (being ordinarily Lengths ot 
De ths) you have half the Content. 

"IT. bald of that on the ſquare Line, common 
che third, (being ordinarily Sides of Squares, 0 
Diameters) you have a Quarter of the Content; if 


the 89 them both, you have very” one Tights 0 
the Content. 


3. In finding a mean | Pb? ; half th 
bete give halt the Means, and A = 


gives a Quarter. Theſe may be more exactly de 
fined, and 0h actor 1. 3 


W 


C 33 ] | 


This Direction alſo may be uſeful to you in 
orking by the ſquare Line, when at any Time 
e third Number ſtandeth beyond the Line of 
Jumbers; and removing the firit to the ſecond in 
e other Length, ſets it farther off. For then, 


7. If the firſt be a fix'd Number on the ſquare - 
ine, as I2, and the Gauge Points, Sc. ſet it to 
alf the ſecond, and double the Content, 


2. If the firſt and ſecond be fix'd, as in finding 
he ſuperficial Content by the Diameter, uſe ha 
he third Number being on the ſquare Line, and 

-Wuadruple (or multiply by 4) the — 


Theſe Products are the 4th Numbers ſought, - 


e 


— 
— 


aches, he 
pſer ve, t 
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ays the 
e Girt e 
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Now t 
r{t Set t 
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Practical Meaſuring, Se. hereof. 


} — — np e e — — — cod t 12 to 
EET, ala Q 
a 2 Al 


Ah E eto round Ti nber the common Way. 


FEaſure che 18 in Feet and half 
Feet, and (if the Cuſtom or Agreement 

Re 3 in Quarters; then back again half 
y, Where girt the Tree with a ſmall 

| Cold or Chalk Line, double this Line 
twice very even. This fourth Part of the Circuit, 
(which in this Treatiſe I call the — meaſure in 
Inches, 


et 12 tc 
irt Lir 


F 
ches, halves and quarters of Inches. And this 
pſerve, that the Lengths be given in Feet, the 
irts and Sides of Squares in Inchs. 
So have you three Numbers given, vis. 12 al- 
ays the firſt, the Length always the ſecond, and 
e Girt or Side of the Square the third, - 
To come now to the Rule: Set 12 on the 
irt Line to the Length on the Line of Numbers; 
gainſt the Girt on the Girt Line is the Content 
n the Line of Numbers. And this is the general 
Rule. 10.506 at vo 3 9urg9 y PL 
Now there being two Caſes, one when at the 
rt Set the Girt is againſt ſome Part of the Line 
Numbers, the other when it is not, ſo that 12 
uſt be removed, I will give you ſeveral Exam- 
les of both, obſerving that the vulgar Fractions 
efore- mentioned, as alſo all Decimals, always fol. 
»w the. Number they belong to before the Name 


hereof, 
 " BXAMPERS nn, 


1. A Tree is 20 Foot long, and 13 Inches girt, 
t 12 to 20, againſt 15 is 31 3 Foot, or 31 Foot 
nd -a QQuartgr,:- [nn 5s. en 
2. A Length is 8.5 Foot, the Girt is 35 J Inches, 
12 408 2, againit 35 4.is 75 Foot and almoſt 
n halt. : . 11 
z. A Length is 15 Foot, the Girt 42 3 Inches, 
t 12 to 15, againſt 42 + is 188 Foot. | | 
4. A Rail is 15 Foot long, the Girt 3 Inches, 
Wt 12. to 15, againſt 3 is 9 Tenths of a Foot, and 
GOFe. *: . "W a 5 N „ rr 
5. A Length is 9 Foot, the Girt 304 Inches 
et 12 to 9 2, againſt 39 3 at the Beginning of tb 


Pirt Line is 104 Foot. | 1 81 > at. 
q | | | | 6. I 
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Meaſure, equal to . 625 of a Foot; but if it li 


; ſure on the Rule, 


% ' 9 ; 6 . „ * 6 | * * N , * * vs . "oF 
D Cf # - ; p 
: * " 
| [ ] : 
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6. The Length is 0.62 Foot, the Girt 35 Inch If 


ſet 12 to the Decimal .62 in the firſt Leng Girt 


againſt 35 is 5 2 Foot, which may ſerve for a ff Ex.; 
Cut of a Tree. 5 GOOG placin 


If this Length had been propounded 7 3 Inche not re 
it muſt have been turned into Foot Meaſure thus But 
On the double Scale ſet 12 on the ſliding Rule, Pieces 
100 on the Line of Numbers on the fixed Rull che Sc 
againſt the Length in Inches is the Length in Fo ſo 47 


before you, meaſure it by the Line of Foot Me 


CASE IL | and 1 


If at the firſt Set the Girt is beyond the Line Mruple 
Numbers, remove 12 to the Length in the oth 
Length thereof. Which Caſe may alſo happen i 
Gauging, Oc. 

Example 1. The Length is 18 Foot, the Gif 
31 Inches; ſet 12 to 18 in the firſt Length, agai 
31 is 120 Foot. 

2. A Rail is 15 Foot long, the Girt 3 4 Inches 
ſet 12 to 15 in the firſt Length, againſt 3 is 
Foot, and a little more, v7S. 1.27 Foot. 

3. A Wrong is 6 ; Foot long, and 4 + in Gir 
ſet 12 to 64 in the ſecond Length, againſt 4; Fit ar 
above eight Tenths of a Foot. Theſe Exampiggccordi: 
may be ſufficient. | 


f V vhich i 


If you would find the Content of a great Pie 
of Timber immediately in Loads, at 40 Foot i 
the Load, uſe half. the Girt inſtead of the wholf 
Example. A Length is 15 Foot, the Girt 4: 


Inches; ſet 12 to 15, againſt 21 + is 47, where] 


the 4 is 4 Loads, and the ) is 28 Foot. 


W 

tif by this Way you meaſure Timber, whoſe 

irt is above 40 Inches, as alſo the Piece in Caſe r. 
Ex. 5. which, without the ſaid Subdiviſions, and 

placing 38 and 39 before 4 at the Beginning, are 

Wnot reſolved by the general Rule. 

But if you would have the Content of theſe 

Pieces in Feet, multiply the Content found by 4, 

the Square of 2, by which you divided your Girt 3 

Wo 47 multiplied by 4 is 188 Foot, 


1 


Note 2. 


To what Length ſoever you ſet 12, 17 will 
ſtand to the Double thereof, 8 4 to Half thereof, 
both a little over; alſo 24 will ſtand to the Qua- 
Iruple thereof, and 6 to a Quarter thereof exactly; 
Ind the ſame Proportion the Content bears to the 
Kength at any of theſe Girts, vis. at 17 Inches 
irt, the Content is double to the Length; at 
$ Inches Girt, the Content is but half the 
in Length, Sc. Us Fe 5 


Note 3. 


If you would find theſe Contents by natural 
\rithmetick, ſeeing 12 and the Girt, vis. tjñge 
rt and third Numbers are on the ſquare Line, 
Sccording to a Hint given in Sect. 3. of Part 2, 
ultiply the Square of the Girt by the Length, 
nd divide the Product by 144, the Square of 12, 
vhich is your conſtant Diviſor, the Quotient is the 
a PENS ͤ os + © La | 1 
pie So in Ex. 1. Cafe 1. the Square of 15, vis, 225, - i 
ot Fultiplied by 20, and the Product 4500, divided | 
holy 144, the Square of 12, the Quotient is 31. 25, 
42 Re Content. | 1 DE | i 
ery - | 85 


— 


8 By 


X SA 4 5 
By the Logs. to this general Gen. Lag. 7.84164 


Log. 7.84164, add the Log. of 20 1.30103 
the Length and the Log. of 71. 7609 
che Girt twice ; the Sum is. 112% 7 
The Log. of the Content. 3727 1.49 Dia 
n E“ 
he 7%... 8. 
True Meaſure of round Timber or Stone by engt 
the Girt. 1 


BEsauſe this common Way of meaſuring round 
= Timber 8 not a true Content, but alway 
10 little, (tho' it {till be generally uſed}. I han 
given you a Point, and ſhewn how you may puſif 
it on the Rule, which ſetting to the Length inſtea 
of 12, the Girt ſhall point you out a true Content 
Accounting it a Cylinder, as the ſaid common Wa; 

-alfo doth. 90600, ee 0075 ET 
Example. Let the Length be 10 Foot, the Girj- Squ 

15 Inches; ſet the ſaid Point mark'd at 10, 635 ound“ 
the Square or Girt Line (which you may call thountin 
true Point) to 10; againſt 15 you have 20 Foc 
leſs by about one Teach; whereas the comm 
FE May giveth but 15 Foot, and a little above 
Half. 1 1 [ante 


I he general Logarithm anſwering this Point 1 þ 
5.94652, to be uſed as before. | 11. 
Thus far by the Length and Girt : I ſhall on ET 
add, that the common Meaſure is to the true {qua 


It to 14; ſo that if you ſet 11 on the doubſiers, ag 
Scale to any Number of Feet or Loads meaſuriſhe mea; 
the common Way, 14 ſhall point to the true Colff Or 
tent of the ſame ; and if you ſet 14 to any ti the 
Content, againſt 11 is the Content the commq;e Line 
—_— al e ſquai 

. ples f 


PRO 


EG i, 


. 


p R O p. III. 


Having the Length of a Cylinder in Feet, aud the 
Diameter in Inches, to finda the Content in Fees. 


ET the Point 13.54 to the Length, againſt the 
D Diameter is the Content. Example, Let the 
ength be 10 Foot, and the Diameter 20 Inches, 
et 13.54 to 10, againſt 20 is 21.82 Foot; the ge- 
eral Log. is 7.73676, to be uſed as before. 


: F-RFO-P. . 


Having the Length of a ſquare Sulid in. Feet, ans 
the Side of the Square in Inches, to find the Con- 
rent in Feet. N 


ET 12 to the Length, againſt the Side of the 
Square is the Content. The Caſes are as in 
Found Timber; the Examples alſo will ſerve, ac- 
Mounting the Girts to be Sides of Squares, 


PROP. V. 


To find 4 mean Proportional «between two 


ET the greater of the two Numbers on the 
ſquare Line to the ſame on the Line of Num- 
rs, againſt the leſs on the Line of Numbers is 
ſure mean Proportional on the ſquare Line. 
Col Or ſet the leſs on the ſquare Line to the ſame 
ti the Line of Numbers, againſt the greater on 
nm Line of Numbers is the mean Proportional on 
e ſquare Line. One of theſe will not fail, Ex- 
nples follow in the next. | Ys 


OO 2 PROP. 


"T5 
PR OP, VE 
Unequal ſquared Solins. 


M Eatfure the Length in Feet, the Breadth and 

Depth in Inches; then find a mean Propor- 

tional between the Breadth and Depth, as is taught 

above; and it will be the Side of a Square equal 

to the Baſe or End; which having found, mea. 
fure the Piece as . Timber. 5 


Example 1. In Timber, whoſe Length let be TH 
10 Foot, the Breadth 21 Inches, the 2 5 8 ; 
Inches; ſet 21 to 21, againſt 8 4 on the Line 0 2 


Numbers is 12. 36, or 13 a Quarter and half Quar- 
ter near; or ſet 8 4 to 8 2, againſt 21 on the Ling, 
of Numbers is the ſaid 13.36; then ſetting 12 tc 
IO, againſt 13. 36 is 12.4 Foot. , 
Example 2. In Stone, which let be 6.35 Foot 
long, 36 Z Inches broad; and 5.7 Inches deep 
ſet 36 1 to the ſame, againſt 5.) on the Line 0 
Numbers is 14, and ſomething ſhort. of an half 
then ſer 12 to 6.35, againſt this Mean is 9.2 Foc H 
near. 


This Mean, in Caſe of a Fraction, ſhall gin. * 
you no Trouble; for if with a Pencil, Chalk, | +... 
any thing that may be wiped out without Damagſhe Pe. 
to your Rule, (let it not be Ink) you make a fi the 
Mark on the ſquare Line at this Mean, and tha... . 
ſet 12-20 the Length, this Mark, without defininf Bag 
it, ſhall point out your Content, o Foo 
ular x 

to 

n the 

_ 7 ane, 7 

p R O1 


e P R O P. VII. 5 
Sie of a Triangular Baſe. 


IND a mean Proportional between the Baſe 


Perpendicular and half the Baſe, both meaſured'in 
Inches; this Mean is the Side of a Square equal 
o the Triangle; then ſet 12 to the Length in 
Feet, againſt this Side is the Content, 
If two Sides of a Triangle be equal, the un- 
qual Side may be the Baſe ; if the three Sides be 
nequal, the longeſt Side: is commonly the Baſe ; 
from whence: the neareſt Diſtance to the oppoſite 
I ungle is the Perpendicular. W e 


PY SWids whoſe Baſes have many equal Sides and 


e OO IHE TED DUNST SHEET Þ 360 Fad 
HESE Baſes are regular Figures : Having 
i the Length in Feet, and a Side in Inches, get 

Wie Perpendicular from the Center to a Side alſo in 
nches ; ſo ſhall the mean Proportional between 
he Perpendicular and half the Sum of the Sides 
e the Side of a Square equal to the Baſe ; which 
Faving found, meafure it as ſquare Timber. 
Example. A Piece of Timber of eight Sides is 
0 Foot long, the Side 12 Inches, the Perpendi- 
ular 14.48 Inches, which you may call 14 2; ſet 
4 , to 14 x, againſt 48, half the Sum of the Sides 
In the Line of Numbers, is 26.4 on the ſquare 
OoHue, o there make a Mark; then ſet 12 to 10, 

gainſt this Mark is 48 Foot, and a little more 
a Quarter. VVV 


and half the Perpendicular, or between the i 


1 1 


And thus much of theſe Ways of Timber Mex 
ſure, which being the main Occafion of the Rule, 
and not depending on any thing which followeth 


vard \ 
erve tC 


n of ; 


1 have ſet in the firſt Place. . f whic 
e, in: 
P R 0 P. IX. | 
_— the Girt, ro find rhe 4 of rhe 2 


T H 8 and the two following Propoſitions are 

=» wrought on the double Scale, yet I have here 
adjoined them for their Affinity with Timber 
Meaſure, and the proportional Numbers given in 
them are ready cut on the Rule, and give Con. 
tents to an Exactneſs ſufficient in any Concerns of 
Timber, 

As 7,to 7.9, ſo the Gitt to the Side of the 
Square equal : Let the Girt be 15 Inches on the 
double Scale, ſet ). to 7.9, againſt 15 is 16.9 near: 
If you ſet 12 to the Length in Feet, this Side ſhallfſo fn, 


i Ser 
to « 
eter t 
Let t 
o Inch 
9.1 is 


Point out a true > aps Content. 2 Solid, 
| oe: ti ing 40 

2'Þ R 0 P. X. 929 
Having the Gn to find the Side of the ; Square ſquar 
within pear. * uml 
: | Ake a! 


AS 10 to 9, fo the Girt to che Side of the So if y 
Square within near. Example. Set 10 to 948, an 
againft 15 is 13 4 Wm, 10 much Al N a Piece fix Inc 


bear ſquare. */ And n. 
By which you may know, Nenne a Piece bery T 
hewn, how many whole Boards or Planks, of any th not 
Thickneſs, may be had out of it. find 
From henee alſo you may ſee ſee, that the Girt, the Sp: 
tho? leſs than the Side of the Square equal, yet irt whe 


greater than the Side of the Square within; ow ſuch C 
wat 


"54973 e 
vard which moft Timber is hewn before it can 
erve to any ſquare Uſes 3; which may be one Rea- 
n of the Continuance of the ſaid common Way; 
f which Opinion I find alſo Mr. Henry . to 
e, in a Treatiſe on this — 50 


PROP. XI. 


Hoving the Dianterer, 70 nd the Side of the 
Swe within near. 


AS;r to 707, or to excuſe a cut om as g. 5 
to 6, 85 ing Points equivalent near) ſo the Di- 
eter to the Side of the Square within near. 
Let the Diameter be 19.1, vis; the Diameter of 
r Inches Circumference ; oe 8.5 to 6, n 


SI 18 13.5 near. | Fat 


E 
4 
7 
n 
* 


le 


e 'PROP. XII. a a 


l | fnd how many Inches in Length make a . 
Hlid, at any Girt or Side of. Square 206 aua, 
ing 49 Inches. 


'ET the Girt or Side of the '$qaaie on we | 
e M ſquare Line to 1 at the Beginning of the Line 
Numbers, againſt 41.57 are the Inches which 
ke a Foot. 
bes So if you ſet 6, for Example, ton \ againſt 41. 57 
9,43, and ſo many Inches in Length' make a Foot 
fix Inches Girt or Side of Square. | [4 
And now having done with the Meaſure! of or- : 
ary Timber, let me advertiſe any Reader that | 
th not ſeen much meaſured, that ſometimes he 1 
l find & great Difference in the Girt of a Tree | | 
the Space of a Foot, more or lefs, for the moſt ; 
rt where one or more Arms have been cut 


fuch Caſe] it is neceſſary to girt the Tree twice, . 
an 


'% 


| J 44 ] | 
nay thrice if there be Cauſe, otherwiſe there wil 

be Loſs to Buyer or Seller. 
\ - Alſo they ſay, the Buyer hath Privilege to gin 
any where between the Middle and the Ground 


” 


End, if it be for his Advantage. 
"PROP, XIlL 
True Meaſure of 4 Solid that tapereth ſtrait. 
Eaſure the Length in Feet s note alſo the thin 


M Part, which you may find by ſetting: 3 on th 
double Scale to the Length; againſt 1 is the thin 
Part. If the Solid be round, meaſure the Diam 
ters at each End in Inches; ſubtra& the leſs Di 
meter out of the greater; half the Difference ad 
to the leſs Diameter; the Sum is the Diameter ij; 141. | 
the Middle of the Piece. . | 

1. Set 13.54 to the Length; againſt the Diam 
ter in the Middle is a fourth Number. | 
. Het 5 54 to the third Part of the Lentil 
againſt half the Difference is a fourth Number 
both theſe fourth Numbers added together mal 
the Content. 0 | 
Example. Let the Length be 18 Foot, the thi 
Fart is 6; let the greater Diameter be 24, the |: 
16, the Difference is 8 ; half the Difference 4 ad- 
ed to the leſs Diameter 16, the Sum 20 is the I 
ameter in the Middle! mme. x 


Set 13.54 to 18, againſt 20 is 39.27). 39.2 
Set 13.54 to 6, againſt 4 is. 524, Which .;5 
added to 39.27, maketh 39.794, or 39 - 39.1 
Foot and above 3 Quarterees. 
Note, That 13. 54 muſt be ſet to 6 in the ſecor 
Length, as in the ſecond Caſe of round Timbe 
Meaſure the common Way. s 
If the Solid, be ſquare, uſe the Sides of t! 


dle 
ur Lir 
d to t! 
2aſure 
Set 12 
uarter: 
Note, 
from 


Squares at each End in every Reſpect as the D. 
| | | metel 


111 
ters, meaſuring them in Inches, c. but let 12 
W your firſt Number. | | 
lt it be any other regular Figure, uſe the Sides 
che Squares equal to each Baſe (found as is be- 
e ſhewn) as the other, taking alſo 12 for your 
Number, | 


PROP. XIV. by” 
The Meaſure of a Shell or Flitch of Timber. 


Ir a Piece be taken out of the Middle of a round 
" Piece of Timber from End to End, there will be 

W: two Pieces, which they call Shells or Flitches. | 
To find a near Content of theſe after the com- 
on Way with little Trouble, meaſure the Length 
Feet, the round Part, and the Thickneſs in the 
iddle (taken with a Pair of Calepers) in Inches. 
Theſe two, with a third Part of the Thicknefs, . 
Wd together, a fourth Part whereof account your 
irt, and meafure as round Timber the common 


ay. | 3 
If on the double Scale you ſet 3 to 4, againſt 
Ie Thickneſs is irfelf, with a third Part added 


it. | 
Example. Let the Length be 30 Foot, the 
nd Part 25.3 Inches, the Thickneſs 5.2 Inches, 
3 to 4, againſt 7.2 is 9.6, which added to 25.3, 
aketh 34.9, the fourth Part whereof is 8.7 near. 
Or prick the {aid 9.6 on the flat Part in the 
iddle from one Side, and keeping the End of 
Pur Line at the other, girt the — . round Part, 
N to the ſaid Prick; double the Line twice, and 
aſure it in Inches for your Girrt. 
Jer 12 to 50, againſt 8.7 is 15 Foot and three 
Wuarters. | 
Note, That this holds not ſo well in Sections cut 
r from the Middle of the Piece; in others it eien 
b : e 


ſo a leſs exact Meaſure may ſerve. 


of the Decimal . 78 54, the Sum 7854 9.895 
1s the Log. of the - ſuperficial 33 0.35 59 


tent, to find the Diameter, or to caſt any Numb 


[46 7 
eth a Content ſomewhat leſs than the comma 
Way, which may the better be born with, becau 
there is more Loſs in theſe than in other Piece 
and as they fall ſhort of the middle Pieces in Valu 


PROP. XV. 


Having the Diameter, to find the Area or ſupe Þ 
cial Content of the Circle. n 


ET r on the ſquare Line to. 78 54, or to excul 

a Cut there, ſet 11 to 9.5, againſt the Diamet 
is the ſuperficial Content. ON 

Example. Let the Diameter be 1.7 Foot, ſet! 


to 9.5, againſt 1.7 is 2.27 Foot near. „ but 

By the Logs. to the Log. of d; all 
the Diameter twice add this 185 ngth e 
Log. 9.89509, being the Log. 1.) Lo. 2 30 Cont: 


Content. 8 5 

Notre, That if the Diameter exceed not 3.57, 
in the Middle is but 1; but if it exceeds 3.57, 
in the Middle is 100. | | 

Here you may have occaſion to make uſe of tl 
Direction given in Se. 5. Part 242. 
Hence it is as eafy, having the ſuperficial Co 


into a Circle, ſo may the Gauge Points be put o 
for they being the Diameters of Circles, who 
Area's are equal to the Number of Cubick Inch 
in the Gallon of Wine or Ale reſpectively, if yc 
ſet the Rule as above, you will fee the Wine Poit 
Rand againſt 231, and the Ale Point againſt": 8:, 


PRO 


». A. 
n * 


p R O P. XVI. 
Cask Gaugiug. 


HE Figures of theſe Veſſels being ancertain, 
ad to Bung, and ſo more capacious than other, 


> Sphzroid, whoſe Staves are moſt arching, an 
contains moſt ; the Conick, whoſe Staves from 
ad to Bung are ſtrait, (if any ſuch can be made) 
W this contains leaſt ; the Parabola, whoſe Staves 


Conick » the Conoid, whoſe Staves are arch- 
„ but nearer to the Conick than to the Sphæ- 
d; all theſe may have the ſame Dimenſions of 


ontents. 8 ä 
Mr. Everard in his abſolute Piece, Stereomerry 
ee eaſy, printed 1684, giveth a Diagram of all 
Kinds, and Rules for each, both by Arithme- 


re being (as he ſaith) none ſuch made; yet the 
zure thereof is uſeful to the diſtinguiſhing the 
Mer. „„ a 

Mr. Niugate took no Notice of theſe ſeveral 
nds; his general Way applied to this Rule is 
IN IF 8 3 5 | | 


Meaſure the Length of the Veſſel within, the 
ad in Inches and Tenths, ſubtract the Diameter 


ce multiply by 7, and divide the Product by io 
the Rule eaſily thus; on the double Scale. ſet 


ich is ) Tenths of the Difference. 
5 Theſe 
T 


N v4 N N — * 
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| the Staves of ſome being more circular from 


> late ann. diſtinguiſh them into four kinds; 


82 but nearer to the Sphæroid than to 


ngth and Diameters, yet differ conſiderably in 


k and the ſliding Rule, except for the Conick, 


meter at the Bung, and the Diameter at the 


the Head out of that of the Bung, the Diffe- 


to the Difference, againſt ) is the Quotient, 


7 
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1 * 
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Theſe added to the leſs Diameter, the Sun 


an æquated Diameter. 
Then ſet the Gauge Point, whether of Wine 


Ale, to the Length, againſt the æquated Dian The 
is the Content in Gallons. vellir 
Mr. Everarsd agreeth with Mr. Vingate ur you 
7 Tenths near for ten Inches Difference of Dia tom t 
ters, and accounts them to the Spheroid ; in of. yer 
Differences of Diameters they differ more. ext tl 
His Numbers for 10 Inches Difference are; Nhe Ri 
the Sphæroid 7.01, for the Parabola 6.39, for Wzcam | 
Conoid 5.62. Xu _  WMvellin 
In other Differences the Rule differs ſometii Beg, 
from his Table, to which I refer you. erved 
Jo find the Content of a Cask in all*theſe Kin edge, 
let the Length be 34.5, the Diameter at the Ben; « 
29.4, that at the Head 25.3, this deduQted Peſs, 7 
of that at the Bung, the Remainder or Differaſhphich 
is 4. T. 5 f EY Ing the 
Set 10 to 4.7, againſt ) is 2.87 for the Sphzroffl The 
againſt 6.39 or 6.4 is 2.62 for the Parabola ; agailaken t 
5.62 is 2.3 for the Conoid, | he par 
Theſe added ſeverally to 25.3, the Sum is 20% f the « 
for the Sphzroid, 27.92 for the Parabola, 27.6 H the! 
the Conoid, for æquated Diameters, he Dia 
Example. Set the Ale Point to 34.5, age true 
28.1) is 76.25 Gallons for the firſt ; againſt 2 


| asks t 
is 74.9 Gallons for the ſecond; againſt 27.6 is 7 | 


| Gallons for the third; ſuch is the Difference {u 
account of their Shape) by theſe Numbers. 
By the Logs. to this general | 
Log. 7.5 3148 for Wine, to this Gen. Log. 7.53 
7.44484 for Ale, add the Log. 34.5 1.) H 
of the Length, and the Log. f 8 $ 1.440 
the æquated Diameter twice, * . 1.44 
the Sum is the Log. of the 93.08 I. Heth ri 
8 as. you ſee here for | 
INC, | 


88 [ 49] 
The Fractions are thus reduced to Pints; on 
the double Scale ſet 10 to 8, againſt the Decimal 
are the Pints anſwering. | 
The Sphæroid may be known by the round 
ſwelling of the Staves from one Head to another. 
If you lay a ſtrait Rule on the Hoops of a Cask 
from the Head toward the Buns, — it toucheth, 
or very near, the Hoop next the Head, and that 
ext the Bung, you may account it a Conoid ; if 
he Rule librate upon the middle Hoops, like the 
Beam of a Ballance, and yet the Staves not much 
welling, account it a Parabola. |; 
Befides the Shape of: theſe Veſſels, I have ob- 
erved two Things, not noted by any to my Know- 
edge, which may render the gauging them uncer- 
en; one is, the joining Staves of unequal Thick- 
jeſs, not taking Care to ſmooth them within, 
which may cauſe an Error of ſome Tenths in tak- 
Ing the Bung Diameter. * 
The other this; the Head Diameter may be 
aken too great, tho' taken without, by reaſon of 
he paring away, and ſmoothing the inward Side 
t the Cask at each End, in order to the puttin 
the Heads; ſo-that in reaſon it ſhould excee 
Je Diameter pointed out by the Staves, which is 
e true Diameter: Both theſe I have ſeen in 
asks that have been cut aſunder, Y 


p RO b. XVI, _ 
Galging and Inching of Tuns. 
PH Es E are of ſeveral Figures, but moſt are 


ſquare or round. 3 
The ſquare are either equal ſided or unequal, 


Ich rig it angled, and may be conſidered as the 
me. | 5 e 


. The 
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The round are either cylindrical, vis. having 
the Diameters at Top and Bottom equal (if any 
ſuch can be hoop'd) or conical, whoſe Diameter 
at the Top and Bottom are unequal... 

Alſo the Content may be required, either total, ¶ the 1 
or only of ſome Liquor contained in them. this) 

The Content is ordinarily found firſt in Ale IN Log. 
Gallons, which are reduced to Beer Barrels, by di. 
viding the Number of Gallons by 36, or to Ale 
Barrels, by dividing the ſame by 32; alſo a Barrel 
containeth 4 Firkins; ſo 9 Gallons of Beer, $i 
Gallons of Ale make a Firkin ; the Dimenſions, MW" 
vis, Lengths, Breadths, Depths, and Diameters, 
are taken in Inches, 


EOS 1 © >. 
Square Tuns. 


O N the double Scale ſet 282 (cut on theſe Rules) 
to either Length or Breadth, againſt the other 
is the Content in Gallons at 1 Inch deep, which 
being reduced to Firkins and Barrels, as it will 
bear, by a continual Addition, as we add Pounds, 
Shillings, and Pence, a Table may be made to any 
Number of Inches deep. 

Or if you ſet 1 on the ſaid Scale to any Dept 
in Inches of this Content, againſt the other is the 
total Content; or multiply them by the Pen. 


_ Example. The Length is 84 I. B. E. G. 


Inches, the Breadth 62 Inches, 1. 0. 2 . 2 . 4 Ale] 
ſet 282 to 62, againſt 84 inthe 2. 1. 0. 4.8 t 
firſt Length is 18.4) Gallons, 3. 1. 2. 7 + 4 allon. 
or 2 Firkins, 2 Gallons, and 4. 2. 1. 1. 8 I the 
near an half of Ale, which you 5. 2. 3. 4. unt to 
may add, as in the Margin, 6. 3. 1. 6 . 6 ½entent, 

| 7.43.0 175 


* 
Let the Depth be 26 Inches, ſet x to 18.47, 
Fagainſt 26 is 380.22, which is near a Quarter. 
Zy the Logs. To this general Log. 5.54975 add 
the Logs. of the Length and Breadth, the Sum is 
the Log. of the Content at 1 Inch deep; and if to 
this you add the Log of the Depth, the Sum is the 
Log. of the whole Content; „ 
or if to the · ſaid general Log. Gen. Log. 7.5497 5 
you add the Logs, of the 84. 1.92428 
ength, Breadth, and Depth, 62. 1.79239 


the dum is the Log. of the 8.47 1.266 
. _ Content, without No- ; 10 123 
5 E the Content at 1 Inch s "ens 
Becauſe It is likely there will be Tenths of an 


nch wet, on the double Scale ſet 10 to the Con- 
ent in Gallons at 1 Inch deep, againſt every Tenth 
s his own Share, or Part of the ſaid Gallons. Let 
he Tenths be 6, ſet 10 to 18,47, _ 6 is 11 
allons, belonging to 6 'Tenths. They put no 
"nts into the Table. 


— 


Cylindrical Tuns. „ 
Itving the Diameter of a cylindrical Tun in 


Inches, to find the Content in Ale Gallons at 1 
Inch atcep. | as | 


F the Diameter exceed not 40 Inches, ſet the 
Ale Point to x in the Middle, againſt the Diame- 
| K the Content, 1 in the Middle being one 
Fallon, ' | „ : 

lf the Diameter be above 40 Inches, ſet the faid 
Pint to x0 at the End, againſt the Diameter is the 
Foatent, 1 in the Middle being 10 Gallons.. 


F 2 | Which 


> 


| „ 
Which Contents, being for 1 Inch deep, may be 
firſt reduced, and then added continually for a 
Table ; or before it be reduced, coultiplied by the 
Depth for a total Content. TS Wa 
Or ſet the Ale Point to the Depth, againſt the 
Diameter is the total Content. 8 
Example. Let the Diameter be 58 Inches, ſt 
the Ale Point to 10 at the End, againſt 58 is 9.3) 
Gallons, the Content at 1 Inch deep; let the Depth 
be 36 Inches, ſet the ſaid Point to 36, againſt 58 
is 337.3 Gallons; or multiply the Depth and Con- 
tent at 1 Inch deep by the Rule or fen. 
Gen. Log. 7.44484 
By the Logs. To the gen. Log. g 5 1.76343 
for Ale, add the Log: of the Dia- 71.7634; 
meter twice, the Sum is the Log. 9.37 0.97170 
of the Content at 1 Inch deep. 36. 1.5030 
And if you uſe the Log. of the „ „ 2800 
Depth, as in the former Section, 337˙3 252 
you will have the whole Content. 


SECT I. 


Conical Tuns. 


1 53 O find the whole Content; proceed as in | 
| the Meaſure of a Solid that tapereth ſtrait, 


Prop. 13, only meaſure the Depth alſo in Inches, i.” 


and inſtead of the Point at 13.54, uſe the Ale 
Point, as alſo the general Log. uſed in the Section 
next above, which belongeth to it. 

2. But in order to ine them; in ſmall ones 
and Keelers, they uſe only the Diameter in the 
Middle, and account them as Cylinders; but in the 
larger they take one in the Middle of every ten 
Inches, (beginning at the Bottom) as alſo in the 
Middle of the remaining Inches, except they be. 


few, for then they account them to the laſt . 
„ | and 


1 | | 
nd take the Diameter in the Middle; theſe Tens 
lſo they account as Cylinders. | v0 
z. Having found the Content anſwering the Dia 
neter next the Bottom, as is fhewn Sec. 2. put it 


to Firkins and Barrels, as it will bear, and by 
continual Addition (as in SefF, x.) make up the 
aid ten Inches. 5 7 

Then add the Content anſwering the next Dia- 
Weter ſo reduced, Inch by Inch to the laſt Sum, 
Id fo proceed till you have finiſhed. | 8 
4. In a regular Tun; having the Diameters at 
op and Bottom, and the perpendicular Depth, 
du may find any intermediate Diameter thus. 
Divide the Difference of Diameters by the Depth, 
je Quotient multiply by any Diſtance from the 
eater Diameter, and ſubtract the Product from 
e ſaid Diameter, the Remainder is the Diameter 
that Diſtance; or multiply the Quotient by any 
iſtance from the leſs Diameter, and add the Pro- 
& to the {aid Diameter, the Sum is the Diame- 
rat that Diſtance. | 
5. If the Tun be not exactly round, meaſure 
o Diameters where you obſerve the Inequality ; 
d them together, and take the half; let the ſaid - 
o Diameters be the longeſt and ſhorteſt, which 


o100Kk 


: : Il croſs one another near at right Angles, 
185 6. Becauſe moſt large Tuns are fixed, and that 
) 


Ale ipping, for the better Deſcent of the Liquor, the 
are ones for the moſt Part corner-wiſe, and the 
owns or Bottoms of the round ones commonly 
ven and irregular, I adviſe you to fill up the 
d Crowns or Bottoms, as alſo the Crowns of - 
ppers, by Meaſure, till they be wholly covered. 
hich may be done by a Veſſel of known Quan- 
or you may gauge one or a Pail, or by a true 
lon, (for making which Directions are after 
en, Which may alſo be otherwiſe ſerviceable) or 
arge Tuns bet of all by both Veſſel or Pail and 
| _— 7 | Gallon, 


[98-3 : 
Gallon, uſing the Veſſel firſt, and when near co- 
vered, the Gallon, _ | | 
7. When the Bottom is covered, aſſign the gaug. 
ing Place, (where the Water covers a whole Inch, 
if it may be; if not, make it up by Meaſure) and 
fix it by a Mark, and note the wet Inches; mark 
alſo the Ends of the Diameters at the Superficie 
of the Water, as alſo the Perpendicular, or neareſ 
Diſtance of the 'Top of the Staff from the Water 
where the Diſtance is leaſt, and the Length of th 
Staff from the Water in the ſame Place; of a 
which having taken an exact Account, let out the 
Water, and from the aforeſaid Marks begin thi 
Meaſure of your ſeveral 10 or 12 Inches, and to th 
Quantity before meaſured in, add your Content 


Inch by Inch; the Content will be exact enough] Th 
if you take a Diameter in the Middle of every which 
Inches. | | Dept] 


8. Theſe ſeveral ro or 12 Inches being undaſing 2: 
ſtood to be of the perpendicular Depth, to avo} Ale C 
an Error, which in ſome Caſes may be conſidem It 3 
ple, on the double Scale ſet the perpendicular Dei Num 

to the Length of the Staff, 3 any Number the 8 


the ſaid Depth is the Number anſwering on i tient 
Staff, which is always greater than that of the Depi gain, 
9. The proportional Parts of any Content Dept! 
lohging to any Diameter, found as before, are 
be ſet down, every Part againſt its own Tenth, 
a Column by themſelves, againſt the Contents 
the whole Inches, to be uſed for the Parts, wh 
for the moſt Part happen to be over and above 
whole Inches. | . | II | 
10. Reduce not the Decimals of a Gallon (i me 
Addition of them being eaſy, and becauſe ti only 
make not their Table to Pints) except in the p alſo i1 
portional Gallons, I che G 
11. The Diameters, whether long or ſhort, 5 the 


meaſured by ſliding Rules, numbered in Inches 
* FRE | \ | th 


[55] 


hey are drawn .out, (or in Gallons, which will 
ave you ſome Ttouble) and are made to. ſet toge- 
her (fo as to be portable) to a great Length. 


derſtood of Coppers, Coolers, or any other Veſſels 
ſed for Wort, either round or ſquare, | 
12. In an oval Tun; find a mean Proportional 
between the longer and ſhorter Diameter, it is the 
Diameter of a Circle equal to the Oval: 5 
13. As for a true Gallon ; to any Diameter in 
nches which you chuſe, find the Content in Inches, 


Mor Ale reſpectively, the Quotient found to the hun- 
Wdredth Part of an Inch, is the Depth. Erampie, 
the Diameter is 6 Inches. 3 
g The ſuperficial Content anſwering is 28.27, by 
"which ke rang 231, the Quotient is 8.17, the 
Depth of the Wine Gallon, by which again divid- 
del ing 282, the Quotient 9.97 is the Depth. of the 
vol Ale Gallon. | SI 5 22 
ll If you would have it ſquare, divide the faid two 
ef Numbers by the Square of the Side in Inches; let 
er the Side be 5 Inches, by 25 divide 23r, the Quo- 
il tient 9.24 is the Depth of the Wine Gallon ; and 


epi] again, by 25 divide 282, the Quotient 11. 28 is the > 7 


t Depth of the Ale Gallon. 
0 p RO p. XVIII. 
Zo gauge a Stand. 


T may be accounted a cloſe conical Tun, and 

meaſured as a Solid that tapereth ſtrait, Prop. 13. 
only (as in the conical Tun) meaſure the Depth 
alſo in Inches, and inſtead of the Point 13.54 uſe 
the Gauge Points, and the general Log. belonging 
to them; as in this Example in Ale. 0 


Let 
22 


What hath been ſaid of theſe Tuns, may be un- F 


Nas Prop. 15.) by which divide 231 or 282 for Wine | 


q 
| 


Let the Depth be 33 Inches, a third Part there. ¶ Exam 


of is11 ; let the greater Diameter be zo Inches, the met! 


leſs 24 Inches, the Difference is 6, the half Diffe- on tk 
rence 3, which added to the leſs Diameter, the, ag 
Sum 27 is the Diameter in the Middle. e Diar 
1. Set the Ale Point to 33, againſt 27 is 6) | 
Gallons. „ 

2. Set the ſaid Point to 11, againſt 3 is . 27, ol _ 
about a Quarter of a Gallon; ſo the Content of (M978. 
the Stand is 67.27 Gallons, | which 

So little is the Difference between the exact Con- We B. 
tent, and that found by the Diameter in the Middle, Ne a 


reate 

PROP. AO ae gie 

To enlarge or diminiſh a Circle, Square, or other I HI. 
regular Figure at a Rate given, . 7 


ntion 

hoſe ] 
med 
umber 
ple R⸗ 
want 
Com 
DNivid: 


T HE Proportion (reſpecting the Rule) is, as one 
Term of the Rate to the Square of the Dia- 
meter or Side given, ſo the other Term to the 
Square of the Diameter or Side required; there- 
fore the Root thereof is the Diameter or Side de- 
manded. 5 5 

Alſo if you would enlarge, the leſs Term of the 


Rate is firſt ; if you would diminiſh, the greater that 
is firſt. : | 5 ; {Qs 
Example 1, If 1000 Men lodge in a Square 5''© 
whoſe Side is 60 Paces, how many Paces ſhall the ngth. 
Side of a Square be wherein 5000 Men may 10 Id, 8 
lodge? 35 . ind i 
Here the ſecond Number being on the firſt or N © 
moveable Rule, it is moſt convenient to ſet go Nuber 
on the ſquare Line to 1000 in the Middle of the rs 
1 


Line of Numbers, againſt 5000 on the Line of 
| Numbers is about 134, and ſo many Paces muſt 


Example 


K* R on : vg 
= 7 * . 
* f * 
, 7 » > % 
ü | : 0 
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« Example 2. I would diminiſh a Circle, whoſe 


ne Miameter is 10 Foot, at the Rate of 8 to 5; ſet 


L. 
he . : 
e Diameter required, 


) 5 

p R O P. xx. 
or 3 2 L Ps IBF Fs 1 EE” 
of Miving the Dimenſions of the Parts of a Ship, 


which make the Faſhion or Shape, together with 
the ſaid Parts for a Ship of any other Burthen, 
the given Ship. | 
HIS Propoſition I find in Mr. Noravood, but 
wrought with great Trouble. Since the In- 


ntion of the Logarithms by the Lord Napier, 
noſe Name will never be for 


w umbers, with a Cube Line, being a Line of a 
e. Iple Radius adjoined, or moſt exactly by the Logs. 


want of the aforeſaid Cube Line, take this way 
Compaſſes on the Line of Numbers. 
Divide the Space between the Burthen given 
that required into three equal Parts, with this 
tent, ſet one Foot of the Compaſſes on each of 


Id, cg s. 3 = 5 

ind if the Burthen required be greater than that 
en, turn the other Foot forward to a greater 
mber; if leſs, turn it backward to a leſs Num- 
and they will be the reſpective Dimenſions re- 
ted in Feet and Tenths, | Ne, 


EXAMPLE. 


)on the ſquare Line to 8 en the Line of Num- 
rs, againſt 5 on the Line of Numbers is). 9 Foot, 


the Burthen thereof, to find the Dimenſions of 


reater or leſs, retaining the Faſhion or Shape of 


gotten) it is per- 
med with great Eaſe, either by the Line of 


given Dimenſions, vis. the Length of the Keel, 
ngth of the Midſhip Beam, and Depth of the 


7 ” A RT IANS 
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| then from the . the greater, the Differen 
ſubtract from the Logs. of the ſeveral Dimenſio 


or Remainders ſhall be the Logs. of the Dimenf 


— 


E 
EXAMPLE. 


* 


The Burthen given 100 Tun. Required 289 Ty 
Length of the Keel 1 3 
Len. of the Midſhip- beam 21. 29.6 

Depth of the Hold 9. 1 
Raking forw. of the Stem 13.5 19. 
Raking back w. of the Stern 4. F. 6 


By the Logs. ſubtract the Log. of the leſs Bu 


divide by 3; the Quotient or third Part add to 
of the given Ship, according as the Burthen n 
quired is greater or leſs than the given; the Su 


ons for the Burthen required. | 
This, holding true in the Dimenfions of Ma 
Yards, Cables, Anchors, Sc. muſt needs be 0 
reat Uſe, being ſo eafily wrought, eſpecially 
the Shipwright, it freeing him from groſs Error 


and by it he may be inſtructed to provide and 0 


der his Materials to the beſt Advantage, 


— 
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n 
Ti he Uſe of the T A BLE. 


IND the Content of the whole Cask, a 
the Depth of the Liquor therein, being ti 
wet Part of the Bung Diameter, the Axis of f 
Veſſel being horizontal or level; as the Diamet 
at the Bung in Inches to the Depth of the Liqu 
ſo 10,000, the Radius of the Table, to the pr 
portional Part; find in the Table the {aid Parts, 
neareſt, and note the Gallons and Parts anſwering 
then as 63, the Gallons in a Wine Hogſhead, | 
the Gallons noted, ſo the Content of the who 
Cask to the Content of the Liquor in the Cask, 


practical Meaſuring, Sc. 


PART Iv. 


ve Uſe of the double Scale of Numbers in ſomes 
ſuperficial ee and Accounts. 


 Direftions. 


72 N the Rule of Three SD If the 

PLE 175 ſecond Number be greater than the 

„ firſt, the fourth ſhall be greater than 
the third; and on the contrary. 


L ond be greater than the firſt, the fourth ſhall be | 
than the third ; and 5 the contrary. 
2 IF 


But in the inverſe Rule, if te 


. ͤ „ ee IR . Acres 
— . m ²˙²˙¹¹L C — 
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EY Les: ! 
2. If ſetting the firſt to the ſecond; the third 
reacheth beyond the Line, either remove the ficl 
to the ſecond in the other Length of the ſecond 
Line, or take the third Number in the other 
Lengrh of the fart LinGeue. 
3. The ſecond and third Numbers are neve 
taken both on the ſame Line. A W. 

4. Obſerve well what Number goeth with ti WA 
Queſtion; for in the direct Rule, that of the other 5 * 
two which agreeth with it in Name or Reſped e 
is the firſt, which you may ſet to either of thi 
other. e 1 
As, if the ue ſtion be: If 32 Bricks pave ont 
ſquare Tard, how many Bricks will pave 1 
Yards ? Here 12 is the third Number, and 1 thi 
firſt, (both being of a Name) which ſet 12 or zi 
_ againſt the other is 384 Bricks; but for the mo 
Part the firſt Numbers are given, as you will fir 

after. + „„ ve > 1 

5. It isnot hard to know the Value of the fourth 
Number, for every Number on the Line increafin; 
or decreaſing in a tenfold” Proportion, the Natu 
of the Queſtion or the Thing meaſured will di 
cover it; as in the Example above, the four 
Number may be 384, or 38.4, or 3.84; but it 
evident that it cannot be either of the two latte 
much leſs 3840; ſo is it in any other. 


PROP, 1. 
Multiplication, 1 being the f. Number. 
Sect. 1. The Square. . 
Multiply the Side by itſelf; let'the Side be tag th, 
Foot, ſet 1 to 14 (beſt in the firſt Length) again (a 


14 on the firſt is 196 Foot, This is alſo found Wiug, k ; 
the ſquare Line, © > 4; 35 7 


gest nough, 


1 
1 K 1 


| Seck. 2. Type long Square. 


Qu. 1. Multiply the longer Side by the ſhorter. 
A Wall is 30 2 Foot long, and 16 Foot high; ſet 
to 16, againſt 30 ; is 488 Foot. | 
Oe. 2. A Length is 42 Foot, the Breadth ; 
Foot ; ſet 1 to 42, againſt the Decimal .75'is 314 
Foot. | 8 
Du. 3. How many Men are in a Body, where 
they ſtand 18 in Front, and 8 deep? Set 1 to 8, 
againſt 18 is 144. 55 | 


| Seat. 3. The Triangle. 


Multiply the Baſe and Perpendicular, the one 
whole by half the other, which you will. In the 
Bike End of an Houſe, the over-way is 18 Foot, 
the Diftance from the Pike to the over-way (be- 
ing the Perpendicular). 16; ſet 1 to 8, againſt 18 
Nas before) is 144 Foot; or ſet 2 to either Per- 

pendicular or Baſe, againſt the other is the Con- 
ent. „%%% 


1 Set. 4. The Tapeꝛium. 


It is an irregular four-fided Figure. An irre- 
pulzr Plot (as of Land) before the Content can 
de funds is divided into theſe Trapezia and Tri- 
angles, 3 | | | 
To find the Content, draw a Line from one 
orner to his oppoſite one thro? the Trapezium, 
0 as (if it may be) the two Perpendiculars falling 
om the other two Angles upon. this Jiagooal 
ine (as they call it) may fall within the Trape-- 
um; yet it one falls without, the Rule holds, but 
hen the ſaid diagonal Line muſt be produced far 


G2 80 


A nough. 


[ 64 J 

So have you two Triangles having one comme 
Baſe ; multiply this Baſe by half the Sum of the 
Perpendiculars, the Product is the Content of the 
Trapezium; or ſet 2 to the Baſe, againſt the Sun 
of the Perpendiculars is the Content, 5 

There is a Trapezium much uſed by the bef 
Surveyors of Land, who, when they meaſure 
againſt a crooked Limit, be it Hedge, Ditch, ot 
River) carry their Chain ſtrait from Mark to 
Mark, and taking Perpendiculars from the Chain 
to the Bents. Nooks, or Windings of the Limit, 
deſcribe Trapezia's in their Plot, have each two 
0 Sides, and two right Angles. 
The Content is found by multiplying half the 
Sum of the parallel Sides (being the Perpendicy 
lars) by the neareſt Diſtance between them, beim 
the intercepted Part of the ſaid Chain Line ; the 
Product is the Content, | 

So is meaſured any Trapezium which hath twc 


parallel Sides, tho* the Angles be not right; but 
then. one Side muſt be continued, if need be, for 


this Line of neareſt Diſtance muſt be perpendici 
Jar to the parallel Sides, | 
Thus may the Rhombus and Rhomboid be 
meaſured, and infinite others, neither æquilateri 
nor æquiangular. e 


Sea. 5. Any regular Figure. 


Whoſe Sides being equal, the Angles are alk 
equal; multiply half the Sum of the Sides by thi 
Perpendicular let fall from the Center to one 0 
the Sides. 5 

Example. A Table hath 6 Sides, each Side 


Foot, the Perpendicular 1.73 Foot ; ſet 1 to 1.73 


againlt 6 is 10.4 Foot. 


I. 
by 7 
ing | 

5 
Line 

3. 
twee 
alſo t 


thro” 
Segn 
ſure 
then 
the J 
but 


inclu. 


he Sect. 6. The Circle, and his Parts... 


» Tom e ee 
ne 1. The ſuperficial Content hereof is beſt found 


by Prop. 15. Part z. It is alfo found by multiply- 
ing half the Circumference by the Semi-diameter. 

2. For the Semi-circle, multiply half the Arch 
Line by the 8Semi- diameter. 

3. The Sector, which is any Part contained be- 
tween two Semi-diameters and the Arch Line, is 
alſo meaſured the ſame Way,  - 

4. If a ſtrait Line be drawn thro? a Circle, not 
thro' the Center, it divides the Circle into two 
Segments; the Meafure of the leſs'ts thus: Mea- 
White the Sector, whereof the Segment is a Parr, 
then ſubtract the Content of the triangular Part, 
the Remainder is the Content of the Segment ; 
but in the greater Segment the Content of the 
included Triangle muſt be added, ©  *' 
= 5: Having the Chord (iz. the ſtrait Line 
above-mentioned) of a Segment, and the Part of 
the Diameter intercepted between the Chord and 
the Arch, to find the whole Diameter. 

As the intercepted Part of the Diameter to half 
tne Chord, ſo the ſaid half Chord to the other 
kart of the Diameter; add them, and you have 
the whole. . : : 

6. The Diameter and Circumference are as 
and 22 ; ſet ) to 22, againſt any Diameter is his 
Circumference ; ſet 22 to ), againſt any Circum- 
Wierence is his Diameter; or having ſet ) to 22, 

againſt the Circumference on the ſecond is the Di- 
ameter on the firſt, e ee 


Sect. 7. To reahice the aforeſaid Figures to Squares. 


Some of them, as the Triangle, long Square, 
ct. Nc. are reduced, as is ſhewn in the Meaſure of 
bo 03 ) Timber 


_ _ 
1661 

Timber of ſuch Baſes; the other, as alſo any 
irregular Figure, thus: Firſt find the ſuperficia 
Content, then ſet the ſquare Line to his Square, 
as is before taught, againſt the , Con 
tent on the Line of Numbers is the Side of the 
Square. | OY. =. 


p R O f. Il 
 Diviſun, wherein the Diviſor is the firſt Number, 
Qu. 1, FF 32 Bricks pave one ſquare Yard, hoy 


many Yards will 500 Bricks pave ? SetWoi 


32 to 500, or to 1, againſt the other is 15,6 
Yards, HE | OS 
Qu. 2, If 25 Trees coſt 21. what doth 1 Tree 

coſt? Set 25 to 21, being neareſt, againſt 1 is 
©.84 J. whereof the 8 is 16 Shillings, and the 4 is i 
92. 2, as you will after ſee, 

Qu. 3. The Content of a Rectangle or long 
Square being divided by one Side, (whether the 
longer or ſhorter) the Quotient is the other. Sup- 
pole 144 Men placed 24 in Front, how many deep 
do they ſtand ? Set 24 to 144, againſt 1 is 6. 


PROP. III. 
SeR. 1. T he Rule of Three direct. 
W HEN the Length is meaſured in Feet, the 


Bread th in Inches, and yet the Content re- 
quired in Feet, 12 is the firſt Number, marked 
as 12 on the ſquare Line, chiefly for the Meaſure 
of Plank, or Board, and Glaſs. : 

Ru, 1. A Plank is 36 4 Foot long, 18 Inches 
broad; ſet 12 to either Length or Breadth, hereto 
18, being neareſt, againſt 36 = is. 54 3 Foot. 


| Qu, 2. 


1 

u. 2. A Board is 14 Foot long, 26 Inches 
broad; fer 12 to 14, againſt 26 is 30 4 Foot. 

Qu. 3- A Pane of Glaſs is 2 + Foot long, 7.6 
nches broad; ſet 12 to 7.6, againſt 2 4 is 1.42 
oot, which .42 is almoſt an half. 


1 


Sect. 2. Sawyers Meaſure. 


They account 120 to the. Hundred, -If you 
vould know the Content of a Stock of Plank or 
zoard in ſuch Meaſure 5 having found the Con- 
ent of one Plank or Board by the SeQion afore- 
oing, ſet 120 (repreſented by 12) to the ſaid 
ontent, or to the Number of Karfes or Cuts, 
which are always leſs by one than.the Number 
f whole Boards in the Stock againſt the other 
te the Sawyers Hundreds, which will fall in the 
cond Length, except there be not 100 Foot in 
de Stock, The Trad are each of them 12 
no Noot. bp ; 333 

ty Example. Admit there were 22 Boards in the 
up- ock mentioned Ou. 2. of the foregoing Section, 
ep he Content of one' Board is 30 3; ſet 12 to 21, 
e Number of Karfes, againſtzr J is 5.31 near. 

Which is 5 hundred and 3) Foot; for every 
enth being, as is ſaid, 12 Foot, if you ſet 10 to 
againſt 31 1s 37 and more. | 


Seck. 3. Glaſs, 


t being required in Feet, 144 (repreſented by - 
4 is your firſt Number, and the Content, if a 
ole Foot, or above, in the ſecond” Length, as 
xt before. | | 7 i | 
Erample. A Pane of Glaſs is 31 4 Inches long, 

broad, ſet 144 to 8 3, againſt 31 2 is 1.86 * 
. 1. : et 


re. It is moſt convenient in Glaſs to meaſure the I 
ngth as well as Breadth in Inches; yet the Con- ĩ᷑ ᷑ʒ 


68 ] | 
Let there be ) ſuck Panes, ſet 1 to 1.86, again 
7 15 23 Foot. | FOI <4 131-2 


Seck. 4. By the Yard. 


In the following Queſtions both Length and 
Breadth are to be meatured in Foot Meaſure, || 
the Content be required in Yards, 9 is the fir 
Number, there being 9 ſquare Feet in a ſquar 
Yard. So they meaſure Painting, Paving, Plaiſlet 
ing, Wairſcot, Sc. ns 1 
"Example. A Length is 24 Foot, the Bread: 

10 33 ſet 9 to 10 2, againſt 24 is 28 Yards, 


| Set. 5. By the Square of 10 Foot, as in Tiling, 
| Flooring, &c. 


Here 100 is the firſt Number. A Roof is 4 
Foot long, and the Sparr 20 £ Foot; ſet 100 . 
41, againſt 20 4 is 8.4 Squares. 


Sect. 6. By the ſquare Rod, at 16 2 Foot to 
dhe Roa, as iu Brick Walls. © 


Here 272 + (being the Square of 16 +) is the fir 
Number? alſo 252 being cut on theſe Rules, ma 
ſerve without conſiderable Error. A Wall is 11 
Foot long, 9 2 Foot high; ſet 272 to 110, again 
9 2 is 3.83 Rod in the ſecond Length. It youll 
would have a Mark at 324, the Square of 18, . 
18 to 10, againſt 18 on the ſecond Mark the Poin 


Sect. 7. By the Are. 


In Land Meaſure 160 ſquare Perches, Poles, c 
Rod (commonly at 16 : Foot, in ſome Places! 
Foot to the Pole) make an Acre, therefore 1 


(repreſented by 16) is the firſt Number; the Par 
. ; | 4 


| [69] ; 
e 40 Pole to the Rood or Quarter, 80 to 2 
doods, 120 to three; the Lengths and Breadths 
e meaſured in Poles. ts 
Example 1, A Length is 35 Perches, the Breadth - 
9; ſet 160 to 19, againſt 35 is 4.15 Acres. f 
Erample 2, A triangular Piece of Land hath 
e Baſe 24 Poles, the Perpendicular 16 ; ; ſet 
60 to 16 K, againſt 12 (half the Baſe) is. 1.24 
cre near; or ſet 320 to the Baſe 24, againſt the 
erpendicular 16 4 is 1.24, as before, | 
t o To 4 OEM 
T he inverſe Rule. 
4 
E RE the Number that goeth with the Que- 
ſtion is the firſt Number, which you may ſet 
either of the other. 553 
Example. It ſeems 272 5 Foot make a Rod of 
ick Wall at only 1 4 Brick Thickneſs ; if it be 
icker, fewer Feet anſwer a Rod; if thinner, 
en more, at an inverſe Proportion” 
If it be demanded how many Feet anſwer a 
od (for Example) at two Bricks Thickneſs, 
Set 2 (which goeth with the Queſtion) to 1 2, 
Weainft 252 J is about 204, vis. 204.18 Foot; and 
for any other Thickneſs, which may be marked 
r firit Numbers thus: ſet 1 L to any Thickneſs, 
ainſt 272 4 on the ſecond mark the Points. 


oil 1 wo 
. 
Factions. 
95 ( | hs 1 : | 
5 1] Fractions I mean Decimals; a general Rule 


for them is: Set 10 or 100 to the Number of 
arts (that make the -whole) in the Queſtion, 


againſt 


z 


of a Pound, is ſo many two Shillings, double 


| Decimal are the Pence; if there be not 5 int 


125. and 5 in the next 8 is 15. ſet 100 to 2 


. 5 
againſt every Decimal is its own Share or Porti 
of the ſaid Parts. 8 . e 

| Set, x, Of 4 Pound Sterling. 


The firſt Figure after the Prick in any Decin 


therefore, and you have the Shillings anfwering 
5 in the next Place is one Shilling; theſe ben 
accounted, ſet 100 to 24, againſt the remainin 


ſecond Place, having ſet as above, againſt t 
other is the Pence, the Farthings being very eafiliſf 
eſtimated on the Rule. A 

Example. Let 688 be the Decimal, the 6 


againſt 38, the remaining Decimal, is 9 4. in 


435 9 A. | | | | Se 
Or without the Rule thus: Having taken o X 
the Shillings, as above, if the remaining Decim Set t 


pher for the third; and if there be more, 90 


V 


exceed not 3o, account them Farthings, abaii 
one; if it exceed 30, take 25 out of ir, which 
64. and the Remainder account Farthings, ab: 
ing one. WET LE ried 

Vote, That the Decimal is ſuppoſed of thr 
Places at leaſt ; if it be but of two, ſuppole a C 


may negiet them, with the Caution in the lil 
Caſe before given. by 

So taking. 25 out of. 38, (in the Example abor! 
the remaining 13 account 12 Farthings, or 3 4. 
the whole is 9 4. 


sect 2. Of a Rod. 


At 30s. the Rod, what are 28 Cents? Set 1c 
to zo, againſt 28 is 8.4, vis. $5. and 4 Tenths; { 
10 to 12, againſt 4 is 44. 1; in all $s. 44. Me 

| 6 | | Sect. 
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1 Sect. 3. Of an Acre. 
How many Perches are 15 Cents of an Acre? 


xamples are needleſs. 


Þ ect. 4. Vulgar Fraftions into known Parts. 
A Set the Denominator, being the lower, to his 


ſet the Denominator to the Number of Parts, 
ainſt any Numerator is his Portion of the ſaid 
arts, | : Ht 

How many Farthings are I of a Shilling? Set ) 
48, againit 5 is 34, or 8 4. 2 Fatthings. 5 | 


Sect. 5. | Vulgar Fraftions into Decimals. 


Set the Denominator to his Numerator, againſt 


1 20 18 the Decimal required, What Decimal of a 
ch Noot is or. ) Inches? Set 12 to ), againſt 100 
abi 8 ne ar enough, or. 58 3. | 

The aforegoing Examples being well under- 
Wood, it will not be difficult to apply the double 
ale to any other Subject. | 7 
5 N 
lik 


1 — 
IAI 


t 10 


t 100 to 160, againſt 15 are 24 Perches. More 


umerator, againſt the Number of known Parts 
the whole is the Number of Parts required; 


= We = WE DJ 115 accoun 
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SECTION I. Ay 
T be diagonal Scale. (Fig, Ill.) 


T 1 confiſteth of 21 equidiſtant parale 
Lines thorough the Length of the Scale 
and of tranſverſe Parallels at a Quart: 
2 ol an Inch Diſtance one from the othe 
with 5 Diagonale thorough the uppermoſt Intege 
In the Parallel of 10 there is a Cypher at ever 
Tranſverſe. This Row of Cyphers divides th 
whole Scale into two Scales, having one diagon: 
Integer over both, * ” 


Practical Meaſuring, 


falls or 
falls ir 

ENS © 

The 
it E < 
which 
8 imen 


1 


| 1 711 

It is fitted chiefly to Gumter's Chain, which is 
accounted the belt for furveying of Land, aid 1s 
of 16 Perches in the Inch. ; 

If the Place of Tens ia the Links be ©, 2, 4, 6, 
or 8, (the laſt four whereof are ſet againit tueir 
reſpeRtive Diagonals) uſe the firſt or, left Hand 
Scale ; but if the Place of Tens be 1, 3, 5,7), or 9, 


uſe the ſecond or right Hand Scale; tor that 


Diagonal which is 20 (for Example) in the firſt, 
is 30 in the ſecond; that which is 40 in the fitſt, 


is 50 in the ſecond, Sc. 5 | 
Example 1. Let 10 Chains and 46 Links be 


required from the Scale, ſet one Foot of the Com- 


paſſes on the long Parallel or Link Line, repre- 


and firſt Scale, and extend the other to the Diago- 
nal 40 in the ſaid Link Line ot 6. | 


one Foot on the Link Line of 6 in the ſaid tenth 
Chain. Line, and ſecond Scale, and extend the 
other ro the ſame: Diagonal in the ſaid Link Line 
of 6, ſo have you the Lines require. I 

z. So having a Line on your Plot, to know 
how many Chains and Links it 1s, take it with 
8 Compaſſes, and carry it parallel to the Link 


'nes, one Foot in one of the Chain Lines, and 


the other thorough the diagonal Integer, till it 
falls on one of the Diagonals, and according as it 
falls in the firſt or ſecond Scale, fo account the 
ens of your Links. 

The Scale may be made to 20 in the Inch, (as 
it is commonly to 12, and ſet on the other Side) 


ne 
2 Dimenſion for Exattceſs, 


* 


ſenting 6 in the 1oth Chain Line or Tranſverſe, 


2. But to take off 10 Chains and 56 Links, ſet 


A, 


which muſt needs exceed any plain Scale of that 


" * - 
. 
. «4 
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. 1 p a z mY . 


— 


1741 
e 


5 Gunter's Chain. 
II is 4 Perches long, at 16 Foot to the Perch, 
= theſe make 792 Inches; it hath 100 Links, fo 
each Link is 7.92 Inches, EL Ts 
Theſe Chains are diſtinguiſhed with Pieces of 
Brals at every tenth Link, which Pieces contain ſo 
many Corners or Points as they are Tens of Links 
diſtant from either End of the Chain, thus: That 
Braſs at 10 Links has one Tippet or Point, that at 
20 has two, that at 3o, three; that at 40, four; 
and the ſame again from the other End; but at 
50, the Middle, is a large round Piece of Braſs ; 
and at 25, from each End, two Curtain Rings to- 
gether. By the Help of theſe Diſtinctions (which 
are plainer, and far more viſible than the old Way 
of Rings alone) you will ſpeedily find the Num- 
ber of Links. | | 
| Altho' the Chain be divided into 4 Perches by 
1 the two double Rings and the large Braſs Circle 
1 in the Middle, ſo that it may be applied to the 
Meaſure of any Length by the Pole, yet in mea- 
ſuring Lengths in ſurveying we take Notice only 
of Chains and Links, not concerning ourſelyes 
with Perches till we caft up the Content. | 
To multiply a Length and Breadth meaſured 
with this Chain, reduce them into Links, which 
is no more Trouble than to ſet the Links at the 
right Hand of the Chains; or if there be no Links, 
to put two Cyphers there; ſo 4 Chains and 32 
Links are 432 Links, and 7 Chains are 700 Links, 
10 Chains and 6 Links are 1006 Links. 
| | Having multiplied a Length by a Breadth, the 
ſixth Figure of the Product to the left * (1 
- there 


—— ,. 


Tens of Acres. 


Example 1. If you multiply 5 


Chains and 82 Links by 3 Chains. 


and 21 Links, the Product is 
1.86822, whereof the 1 is one 
Acre. 


Alſo 13 Chains and 42 Linke 


by 8 Chains and 7o Links, the 
Product is 11.6) 540, whereof the 
11 is eleven Acres, The Deci- 
mals ate reduced to Roods and 
Perches as followetn. | 


ERECT. NL 


To reduce the Decimal Lines of Gunte 


— 


. : into Poles. 


75 1 


there be ſo many) is Acres compleat, the ſeventh 


Ev I. 


32 


— 


2 


Ex. 2. 


582 
1164 


740 
1.86822 


2.42 
870 


93940 


1076 
11.673540 


r's Cain 


N Acre is 160 ſquare Perches, as hath been 


ſaid, equal to 100,000 ſquare Links of this? 
Chain, which being divided by 160, the 


Quotient 


625 is the ſquare Links of one Perch or Pole; this, 


as it is the Decimal of an Acre, ought to be ex 
n .0C625, as alſo all other, vis. with 5 


laces, except it be even Tens, for a Cypher or 
Cyphers at the left Hand are of no- Value, as hath 


been laid. 


The Parts of an Acre are firſt 4 Roods, where- 


of 4 is your firſt Multiplier, and there being 40 


Pole in a Rood, 40 is your ſecond. 


H 2 


Or if you multiply your Decima 
Figures remaining to the left Hand, after the De- 
eimal be cut off, are Perches immediately. 


1 by 160, the 
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- 
- * 
- 
— P n — * - pogo * = 
— WEED he a r * N — — — 2 — 
— . K : Th 
_ . — xo FAS — . 
9 Q = * . : - — > 4 L - * 


But 


n men ” . — . , 
— — — - - 
PR 2 4 I > 2 2 * * : 3 27 = 
i ho * — — He CU * — * 
— s 2 — — — & — — 
— — - — — * — W 2 D 
. > — — * — — — 
— — — yo I 


RE I ee ee wee CE GEE GEE er 
ys * 
Ws 1 
- 


E 

But where the Content is not exacted to half a 
Pole, we uſually take this ſhorter Courſe, without 
prefixing Cyphers. Me NN 3 

It is evident, that if the Places of the Decimal 
be but three, there cannot be two Poles; if they 
be four, multiply the firſt Figure by 6; if five, 
multiply the two firſt Places by 6, in both ſer the 
Product one Place back toward the right Hand, 
then add together the firſt, or two firſt Places 
(reſpectively) of the Decimal and Product ſo ſet, 
adding alſo a Unit for every 6 that ſhall be in the 
Figures of the next Place, the Sum is the Num- 
ber of Poles in the Decimal. | 
See here two Examples, . 8 
one of 4 Places, the other Ex. 1. Links 8772 


of five ; alſo you ſee how a _ 
the Products are placed and Poles 13 
added. 


In the firſt there is once 


6, in the ſecond twice 6, in Ex. 2. Links 21726 


the Figures of the next 126 
Plate, for which 1 in the Poles ä 


firſt, and 2 in the ſecond. 
are added to the other; the two Places to the 
right Hand are neglected, as never amounting to 
the ſixth Part of a Pole. | 55 
The Reaſon of this Operation, Mr. Wingate 
(in whoſe Arithmetick I firſt met with it, uſed 
alſo by Mr. Atzeell, as you may ſee in his Book 
of ſurveying printed Auno 1662, which I value 
beyond moſt Books of that Subject printed fince) 
deeming it not very obvious, leaves to the Search 
of the Curioas. Take it here 
1. If 100 (which are fo many thouſand ſquare 
Links being an Acre) require 60. to be added to 
ir to make it 160 Poles, being alſo an Acre, what 
mall any other Nuniber of thouſands of mw 
OY inks 


T2. 3 
Links require to be added to it to turn it into 
Poles ? | | mn 9005 "WM 

2. To multiply a Number by 6, and divide the 
Product by 10, gives the ſame Quotient which 
you have by multiplying the ſame Number by 60, 
and dividing the Product by 100. 5 1 | 

3. Setting the Product a Place back to the 
right Hand, both divides by 10, and ſeats it for 
Addition. | | 


r. W. 
A ready and exact Way by the Rule. +» 


2 ON the double Scale ſet 100 to 16, againſt the 
Links are the Poles aniwering ; neglect the 
two laſt Figures, as is faid. 

If the Decimal be 60,00, or more, take 5 out 
of the firſt Figure, accounting for it 2 Roods, 
and find the Poles anſwering the Remainder ; let 
the Decimal be 82511, deducting 5, the Remain- 
der is. 325113 ſet 100 to 16, againſt .325 is 52, 
s. 1 Rood and 12 Pole; ſo the Decimal is 3 
Rood 12 Pole. ; 


| -_ 4 


%S UP — Ons f 


„„ 
ed Having the three Sides of a right Line Triangle, 


* 


i to find the ſuperficial Content. 

ue Fg | | 
N ADD the three Sides together, from half the 
rc 


Sum ſubtract each Side ſeverally, fo you have 
hree Remainders, multiply theſe three and the 
alf Sum continually, that 18, the firſt Remainder 
by the ſecond, the Product by the third, and this 
Froduct by the half Sum, the ſquare Root of this 
alt Product is the ſuperficial Content, | 


"MA. e 


i [99 3; - 
. Moſt eafily and ſpeedily by the Logs. thus: 
Add the Logs, of the three Remainders and the 
half Sum together, half the Sum is the Log. of 
the ſuperficial Content, | — 
Example. Let the Sides be 1050, 854, 774, the 
halt Sum is 1339, the three Re- ES 
mains 289, 485, 565, the Con- 1339 3.12678 
tent is 3 Acres, 1 Rood, and x 289 2.46090 
Perch near: This is the moſt 485 2.68574 
certain Way of meaſuring Land, 565 2.75203 
where the Triangles can be . 11.02 547 
meaſured in the Field; which 3.2 5640 5.51273 
otherwiſe are firſt plotted on x50 4. v. P. 
Paper, and the Length of the 41 2.1.01 wear 
Baſe and Perpendicular of eve- _ 

ry Triangle meaſured upon the plotting lz and 
from them the Content caſt up, as has been ſhewn 
before: Not but there are Methods by which you 
may caſt up the Content of Lands, tho' ever ſo 
irregular, without plotting, and that te the great. 
eſt Truth imaginable, as being grounded upon a 
Theory, as true as any Propoſition in Euclid, and 
where the utmoſt Exactneſs poſſible is required, 
is doubtleſs the beſt Way. „ 


7 

8 8 5 | 1 
Here follows the Deſcription of the 
5 other Side of the Rule, which is ap- 


plied to find the Lengths and Angles of 
Hips, Rafters, and Collar- Beams, whe- 
ther the Roof be ſquare or bevelling, 
and that at any Pitch, 


1 IIR 8 T then, on the innermoſt Edge I 
K of each Leg or Joint of the Rule, is 


drawn a Line from the Center, num- 
bered 2, 3, 4, 5, 6, and ſo on to 15, 

- whoſe Uſe is to divide a Cirele into 
any Number of equal Parts not exceeding 1. 
Next to theſe Lines on each Joint is drawn ano»: 
ther Line, which is divided into 30 equal Parts 
repreſenting fo many Feet, each Foot being divid- 
d into x2 equal Parts to expreſs the Inches. 
There is on one of the Legs a Line divided 
into 40 equal Parts, of the ſame Length with the 
zo Scale, which alſo repreſents Feet, each Foot 
being divided into 6 equal Parts, and therefore 
each Diviſion is 2 Inches. Oo Sl 
On the other Leg, next the 30 Scale, is a Lin 
of Chords, numbered 10, 20, 30, and fo on t 
180, each of which Parts are divided into 1 
more, to expreſs each fingle Degree, whoſe U 
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* is to find the Quantity of any A 


for any other. 


taken by extending the Compaſſes from any Num 
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ngle in Degree 5, Bu 
and Minutes. i ö or Inſt; 
Before we proceed to the Uſe of theſe LineſHnches t. 
it won't be improper to explain what is meant bl, the 1 
the Terms Lateral and Parallel. 5 pre ſen 
Firſt, By the Word Lateral is meant any Di Take 
ſtance taken in a ftrait Line from the CenterMc Scal 
Either upon the 30 or 40 Scale, or upon the Lin Marallel 
of Chords. . | 93 ) your | 
For Inſtance, ſuppoſe I would take 20 Feet la 
terally off of the zo Scale, fix one Point of the 
Compaſſes in the Center, and extend the other t 
20 on the 20 Scale of either Leg, and the ſaid Ex 
tent is called a lateral Extent of 20 Feet. And { 


Take 
our Co 
allel in 
ud Sca 
her. 


After 
10 57 8 
uildin, 
noles 

uare ( 


2, By a parallel Extent, we mean any DiRanc: 


ber of Feet and Inches on the zo Scale of eithe 
Leg, to the like or unlike Number on the ; 
Scale of the other Leg, as thus: The Rule being 
any how opened, the Compaſſes extended from 25 
on one Leg to 25 on the other, is a parallel Ex 
tent of 25 Feet; but if it had been extended from 
5 on one Leg, to any other Number more or leſ 
mM the other Leg, it's ſtill called a parallel Ex 
ent. 925 


3. When one Point of the Compaſſes is fixed in ET 
given Point, and the, other fo opened or ſhut of 
f to touch a given Line, that Extent is called the o 
e neareſt Diſtance between the ſaid Point andWWrrel h 
ne, e . In wl 
e D9Y 
1. How to repreſent any Number of Feet aud Ws dra: 
Hep Inches by a right Line. * L 

| | afters 


xtend the Compaſſes laterally from the Centet urths 
he 30 or 40 Scale to the Number propoſed, andi divic 
is the Length of the Line required. tts in 


5. But 
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Be G4. 1 BN ö 
5. But if theſe Scales are too great or ſinall; ü 
or Inſtance, ſuppoſe you wanted a Line of 4 
nches to be divided into zo equal Parts, or, which 
s the fame Thing, to have a Line of 4 Inches 
Wepreſent 30 Feet; proceed thus: | 
Take 4 Inches between your Compaſſes from off 
ere Scale of Inches, and make the ſaid Extent a 
nFarallel in 30 and 3o, and thus the 3o Scale is ſet 
your Defire, xk 0 


he 6. To fet the 30 States ſquare, 


Take 90 from off the Line of Chords with 
our Compaſſes, and make the ſaid Extent a Pa- 
allel in 15 and 15 of the 3o-Scales, and then the 
ict K Scales are ſet fquare or perpendicular to each 
bs | 1 


After which ſhort Deſcription and Uſe of Sca- 
Wo227's Lines, let us apply them to that Part of 
uilding, where the Length of Hips, Rafters, and 
noles are- concerned, whether the Frames be 
mFuare or bevelling, Oc. 


x > FROT'L: 


in ET A BC PD, in Fg: I. repreſent the Frame 
of a Houſe bevelling at one End and ſquare 
” —_ the Gable End'being ſquare, and the 
evei hipt. | 3 5 
In hh AB is 11 Feet, BC 14 Feet 5 Inches, 
D 9 Feet 6 Inches, and AD 20 Feet, and hav- 
g drawn the Poſition of the Frame according to 
ele Lengths, draw the Gable End DE C, whoſe. 
afters DE and CE are each equal to three | 
ourths of the Breadth of the Houſe CD; biſect 1 
divide the Lines AB and CD into two equal . ä 
arts in tho Points G and F, and draw the 5754 — 


ek 
nd 


ut 


e 

FG for the Ridge of the Houſe; and EF, Me Poin 
common Perpendicular, will repreſent the Heig the | 
thereof above the Floor, | ; 

Next, make GH equal to BG or GA, art, y 
thro' the Point H draw the Diagonal AI and Bilfches d 
which will ever interſe& each other at rig ſeem 
Angles ; and then thro' H draw the Lines Peadth 
and n n, the former perpendicular to F G, anffficw a 


the latter parallel to A B. N (ec 
. | | aon, 
To find the Length of the Hips. when 


Make HI equal to EF (5 Feet 4 Inches) th. 

Height of the Rafters perpendicular, and dr; 

the Lines AI and BI for the two Hips, Al in thi 
Caſe being the longeſt, and BI the ſhorteſt, which Agai 
being raiſed to their proper Pitch, will meet thMoulſe) 
principal Rafters KP and LS perpendicular t the 
the Point H. 4. ſo ag 
| 5 Fee 


To find the Back of the Hips, fo that it may ¶ the 
anſwer both Sides and Ends of the Roof. idge 


But 
Lay the Ruler from G to # and from G to Md it 
and interſect the Diagonals HB and H A in thHoof b 
Points u and ww ; then with one Point of the Comſſule, | 

' Paſſes fixed in the Point , with the otber takWlar te 
the neareſt Diſtance to the Hip BI, and lay it oe Hc 
from i to M, and drawing the Lines ꝝ M, e He 
they will form the Angle z M G, equal 1379, to 


8. be 

the Back of the leſſer Hip BI. . | ance 
Alſo, if with one Point of the Compaſſes fixedie 30 

in the Point ao, you take the neareſt Diſtance to thi 

Hip Al, and lay it off from w to M, and draw th 

Lines n M, M G, you will have the Angle MG 

equal 997, for the Back of the longeſt Hip A l. 


Sup 


And if you make K P, DQ, LS, and CRF tl 
each equal to the Rafters CE or D E, and jor 3, fl 
| 5 | . the 


1 83 1 

, tie Points Q and SR, they will be the Length 
eiol the Ridge of the Roof, each being equal to 
H. Now, if to PK or DQ, andto LS or 
an R, you draw Lines parallel, about 12 or 14 
| Bllches diſtant from each other, at which Diſtance 
rio ſeems Rafters ſtand, and allowing for their 
P Wcadth, you will have them repreſented to your 
aufe as they lie in Ledgment ; alſo if. AN and 
N (equal to the Hip Rafters AP and BS) are 
awn, they will appear Juſt in the ſame Manner 

when they lie in Lee gment. | ; 


in tue Rule to find the Length of the Raſters 
dra Iuſpection, when true Pitch. | 


Againſt 9 Feet 6 Inches (the Breadth of the 
ouſe) upon the 40 Scale 1s 7 Feet 1 1 Inches up- 
the 30 Scale, for the Length of the Rafter; 
ſo againſt 7 Feet 1 2 Inches upon the 40 Scale, 
feet 4 Inches upon the 30 Scale, for the Length 
ay the Rafter's Perpendicular, or Height of the 

idge above the Floor, . 
But if the perpendicular Height of the Gable 
nd ſhould be agreed on, and by that means the 
oof be above or under true Pitch, then open the 


lar to each other, and count half the Breadth of 
Je Houſe upon one Leg from the Center, and 
e Height of the Perpendicular -upon the other, 
z. both upon the 30 Scales, and the parallel Di- 
ance between them meaſured laterally upon 
e zo Scale, will give the Length of the Rafters. 


EXAMPLE. 


Suppoſe the Breadth of i Hoaſe be 3 5 Feet, 

d the perpendicular Height of the Gable End 

3, then working as above directed, and yo 
: x 


ule, ſo that the 30 Scales may ſtand perpendi- 
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the Rafters make at Foot and Head, with t 
raiſing Piece and the King's Poſt, and of 
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open or ſhut the Rule, that the parallel DiRanc 


55 Suppoſe it was required to meaſure the Angl 


"AS 
will find the Length of the Rafter to be 28 Fe 
10 Inches. * £ 


It's doubtleſs of oreat Uſe to know what Angle 


Angles made at the Foot and Top of the Hips, ai 
therefore I ſhall give one general Rule to meaſy 
P | FO 

Always take the Length of thoſe Lines whic 
contain the Angle you would meaſure, and cou 
them ſrom the Center on the zo Scales, and! 


between them, may be equal to tie Side oppoſit 
to the required Angle, taken laterally off from th 
30 Scale by a Pair of Compaſſes; and then if th 
parallel Diſtance between 15 and 15 be meaſure 
upen the Line of Chords, it will ſhew the D. 
grees and Minutes of the Angle, 5 


BXAMPLE. 


DE F, vis. the Angle made by the Rafter D! 
and its perpendicular Height EF. "= 

Firſt, I take the lateral Extent of 4 Feet 
Inches in my Compaſſes off of the 30 Scale, hic 


is the Side oppoſite. to the Angle ſought, the 


apply it parallel, by fixing one Point of the Co 
paſſes in 5 Feet and four Inches on the 30 Sc 
of either Leg, and ſo open or ſhut the Rule, 
the other Point of the Compaſs may reſt upon 
Feet 1 + Inches on the 30 Scale of the other Le: 


and then taking the Diſtance with your Compa 


between 15 and 15, and meaſuring it lateral 
upon the Line of Chords, the Quantity of t 
Angle ſought will appear. to be 41 Degrees 
Minutes, which ſubtrated from 90 Degrees, 5 

| ; | | the 
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there WI 
Angle F 

Or t 
Lay th 
touch t 


near to 


Braſs Jo 


the Rul 
DE, an 
little L. 


Rule al 


Chords, 

And 
ot the ] 
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the 
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'N th 
n dle 
ength 
wulf be 
lar, to 
Place tl 
one En 
4 Pair: 
of the 
Ferpety 
equal I 
In F 
in whic 
Sides, 


de wal remain 48 Degrees 10 Minutes for the 
Angle F D E at the Foot of the Rafter. Co 
Or the Angle DE F may be meaſured chews «i 
Lay the innermoſt Edge of either Leg juſt to 
touch the L. ine E F, the angular Point E being as 
near to the Center of the Rule as 
Braſs Joint ; then ſo open or ſhut the other Leg of 
le, that it may remain parallel to the Line 
DE, and the parallel Diſtance between the two 
little Lines drawn upon the inner Edges of the 


the Ru 


* 


Rule at 15 


And a 


TN theſs Sort bf Bearhies: abe A obs Mid- : 
dle Breadth is the Guide for the Pafters 
Length, and that the Perpendicular at both Ends 
muſk be equal to the middle Rafters Perpendicu- 


after this Manner the Angle at the Back 
of the Hips may be taken with a 
in Practice, as well as if taken by the Rule, and 
the 1 wo W 8 Ne. _ * deter. 5 
wh 11 5 , 


EST 


and 15, meaſured. 


IP. rn. 


poſſible for the 


upon the Line of 


1 wil gire the Degrees and Minutes of the 
Ang 


ual 41 Degrees 5 Minutes, as before. 
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vn O n. 


N 1 2 bt 


25 ht the | Rufrers, Hips, and hgh of 4 


und er te Frames, - 


LY of 1 2 * 2 * 


vel; and ſerve 


lar, to prevent the Roof's being higher in one 
Place than another; for tho a Pair of Rafters at 


me End of the Houfe will exceed the Length ok 


2 Pair ar the other, yet, becauſe they and the reſt 


Pe 


equal Height, 


In Fig. 


of the Rafters are proportiobed by a common 
rpetificular, all 5 of the Roof. will be of w 


II. Let A BCD repriſeve ſuch A mo 
in which, befides knowing the Lengths of the 4 


Ge it's ae cn that one of Als Aae ſhould". 
PEE Ay Þ 5 


be 


* * 
wm 
— 


be given, in order to lay down the Frame in its true 
Poſition; for if one of the Angles be not deter- 


„ +, mined, there may with the ſame 4 right Lines be 


-. conſtituted an infinite Number of Figures, and all 


different in Area and Form from one another: 


| Wherefore let the Angle DA B be Jo Degrees. 


And then to deſcribe the Frame, having drawn 
the Line AD equal to 26 Feet, proceed to lay 


don the Angle DAB and the Side AB, after 


5 B ths; Manner 5 take 70 Degrees, the Quantity of 
mme Angle DAB, laterally off with your Com- 


paſſes trom the Line of Chords, and make the 
{aid Diſtance a Parallel between 15 and 15; and 
then fixing one Point of the Compaſſes in 26, (on 
the 30 Scale of either Leg) which. is the Length 
of the Side AD, extend the other to 11 Feet 9 


Isnches on the 30 Scale of the other Leg, and with 


3 | | 
| WR . VUA 
8 err —— — — 


this Extent, one Foot of the Compaſſes being fixed 
in the Point D, with the other deſcribe the ſmall 


Arch 7 Bs; and then taking 11 Feet 9 Inches be- 


tween your Compaſſes, and fixing one Point in A, 


with the other deſcribe the Arch 2 Bev, and 


where the Arches interſect each other as in B, 
draw the Line AB, and ſo ſhall the Line AB be 
laid down according to its true Length and Poſi- 
tion.: And fince the Points D and B are known, 
*rwill be eaſy to determine the Point C by the 
Length of the Lines D C and B C, which are 
alſo given, D C being 9 Feet 6 Inches, and BC 

18 Feet 10 Inches. 15 141 
Next, divide DC into two equal Parts in the 
Point Z, and AB in the Point G, and having 
drawn the Line Z G, which repreſents the Place 
over which the Ridge of the - Houſe muſt ſtand 
make GT equal to BG or AG, and Z F equal tc 
IL or Z. C, and thro' the Point I draw the Dia 
gonals A % and Bk, which will always interſed 
each other at right Angles, tho' the Frame bevel 
ak | : allo 


and ta 
from t 
Point ! 

Crol 

x, v 
An 
US, 7 
Rafter 


ter wil 


„ſaid Diſtances AI and BI, and both equal to 5 


y, which middle Breadth being upon Trial 


to all the Rafters. 


4 6 * _ 2 1 ».* N 
ö 1 — | . 2 1. + 4 Sa ES = 2.46 
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and taper ever ſo much, as may eaſily be proved 

from the Elements of Euclid: Alſo thro' the 

point F draw the Diagonals D and Ch. N 
Croſs Z G in the Middle at right Angles, as 


found to meaſure 10 Feet, three Fourths thereof, 
diz. 7 Feet and half will be the Length of the ; 
Rafter bc : And again, three fourths of the Rat- _ 
ter will produce 5 Feet 5 © Inches for the Rafters 
Perpendicular, o: Height of the Ridge all over the 
Frame. This may be done by Inſpection by the 
zo and 40 Scales on the Rule. 2 _ 
Which being either Way determined, let us 
proceed to find the Length of the Hip̃s. 
Firſt then, becauſe AI and BI repreſent the 
Diſtance of the King's Poit, or Point over which 
the my will ſtand, when raiſed to their proper 
Places from the two Corners of the Frame A and 
B, and that the IH's are perpendicular to the 


Feet 7 2 Inches, the perpendicular Height common 


I ſay, If you draw the Lines AH and BH, it's 
evident they will repreſent the two Hips at that 
E84 of the Houſe exprefled by the Letters AGB, 
the greater Hip AH being 11 Feet and 1 Inch, 
and the leſs BH 9 Feet 6 Inches. 1 

Moreover, if FK be made equal to y c 5 Feet 
7 ; Inches, and DK and CK drawn, they will, 
by being meaſured upon the 30 Scale, ſhew the 
Length'of the Hips at the other End of the Houſe, 
vs, DK the greater Hip 9 Feet 6 Inches, and 
CK the leſs ) Feet 9 Inches, "py 6 A rs 


<= 
F. 
\ — * 


| . To En the Angles for the Back of the Hiss. 


Hip, and DCE, the leſs, be turned over to their 


— 


* 


L 88 J 


In order to which, fix one Point of the Com- 
paſſes in I, the Foot of the King's Poſt, and 
with the other take the neareſt Diſtance to the 
Hips AH and BH, laying off the. former Di- 
ſtance from I to M, and the latter from I to N, 
and drawing the Lines & M, MB and A N, N, 
the Angle K MB will be 108 Degrees for the 
Back of the longeſt Hip A H, and the Angle 


AN u 124 Degrees for the Back of the leſſer Hip 
Ihe Quantity of theſe Angles is found by the 


general Rule ; as delivered before for meaſuring of 


To repreſent the Breadth and Length of each 


MW © „„ 


of the Hip A H from A to P, and of D K from D 


to Q and draw the Lines D Q, QP, aud PA, 


for one Side of the Roof. 


Then make 4 T and 58 perpendicular ta ehe 


raiſing Piece B C, and ſo that they may likewiſe 


paſs thro the Points I and E; then lay the Length 
cf the Hip B H from B to T, and of CK from C 


10 8, and join the Points C, 8, T, and B. by 


drawing the Lines CS, 8 T, T B, which will form 
the- Sbape of the other Side of the Roof; and as 
Q and 8 T.are each equal to F I, the Diſtance 
between the King's Poſts, ſo when they are turned 
over to meet-in their proper Places, will repreſent 


the Ridge of the Houſe; and if A BV, the greater 


reſpective Places, the Point V will meet the Points 
P and T, and be perpendicular to the Point I; 
A ane 


ei. 


Ks. 
* 
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the Point E will meet the Points Q and Sy 
be Crd or. right me the Point K. 


1 


f vs the Lengths and Angles of dll 8 
25 3601 in n Roofe ig K | 


me between your Compaſſes, ſet one Paint 
reof in the Length of the Rafter on the 30 
e of either Leg, and let the other Point teſt 
he Length of the Raiter, counted upon the 30 
e of other Leg, which two Legs repreſent the 
principal Rafters; and a Rule being laid from 
Point of the. Compaſſes to the other, tepreſents 
raiſing; Piece; then at any Height you deſign 
Collar Beam ſhall be above the raiſing Piece, 
ou apply a Ruler paralleF to it, the Diſtance 


m, (allowing ſpare Wood for the Tenons) 
ch Diſtance you mutt meaſure latetally from 


ut the Tenons by, they are the ſame as the 
ſters n ab r with 125 em Piece. 
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Pur ons in Bevel Frames. 
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1 g. Un: let ABCD be. a PFranie 1 at 
one End, and ſquare at the other: Firſt, The 
oth of the Lines or Sides of the Frame being 
ined, it will be eaſy (by what has been al- 
ly ſaid) to lay it Jon. in its true Poſit ion ; 
ch being done, draw A E parallel to B G, and 


* 


» 4 
. AA 
* 


duce CD to E; bi ſect or divide BC and AE 
two equal Parts at che Points N and P, and 


N P for the middle Line of as Frame, and 


iter having; cant d nlaile: Breadth of * : a 


veen the Rafters is the Length ot the Collars 


Center on the 30 Scale; and as for the Abgles 


| draw wh. 


* * 
Wh. AS ry rn uri ter r 6. 
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the Foot. 


draw K H in the Middle between A B and 
and MG in the Middle between NP and ( 
and fo will CK and BM repreſent the Lengt 
a ſquare Pair of Rafters, each being three Fou 
of the Breadth of the Framꝭ B C, therefore cf 
to 15 Feet; three Fourths of which is 11 Fe 
Inches, the Length of the Perpendicular com 
te all the Rafters e 111 

Next, make FG and IH each equal to 
and draw the Lines OI and A F, which wil 
preſent the Outfide Lines of the bevel End! 
ters, and the Lines parallel to them the Infid: 
being drawn according to the Breadth or Scant 
of the Rafters, which here is 8 Inches, 
Thus the Lines AF and DI repreſent the b 
End Rafters, laid in Legment to fit in the Purl 
they lying out of Square according to the An 
SGAF and CDI, the one being 115 20% leſs 
90, and the other 110 200 more than 90 ; w 
Angles alſo repreſent the Back of the Rafter 


And as CK and B M repreſents a Pair of ſq 
Rafters at ſome intended Diſtance from 4 
TS and RQ will repreſent the true Length of 
Purloins fit for thoſe Places, RQ being the |! 
eſt, and T'S the longeſt, e es 

And as for meaſuring of them, and finding 
Angles, which the Workman may think necel 
in his Practice of Building, they are perfor 
in all ReſpeQs, as has been hefore deſcribed in 
1 Schemes; I therefore thought it 9 
leſs to repeat them again, but choſe rather to! 
the Operations to the Reader's own Applica 
and i nelle hen ar” 
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O KS printed by Richard King at 
e Prince's-Arms in St. Paul's Church= - 


— \ 3 ee „ a : | wth ** 


HE Country Survey-Book, or Land-Meter's 
Vade-Mecum ; wherein the Principles and 
ical Rules for ſurveying of Land are ſo plain- 
ho briefly) delivered, that any one of ordi- 
Parts (underſtanding how to add, ſubtract, 
tiply, and divide) may, by the Help of this 
70 { P * 
|| Treatiſe alone, and a few cheap Iaſtruments 
to be procured, meaſure a Parcel of Land, 
with Judgment and Expedition plot it, and 
up the Content thereof: With an Appendix, 
aining 12 Problems, touching Compound Inte- 
and Annuities; and a Method to contract the _ 
rk of Fellowſhip and Alligation alternate, very 
iderable in many Caſes, Illuſtrated with ſe- - 
| Copper Plates. By Adam Martindale. The 
Edition. EH TALE ee 


— 


The Practical Surveyor : She wing ready and -' I 
in Methods for meaſuring, maping, and adorn- 1 

all Sorts of Lands and Waters, by the ſeveral 
ruments yſed for this Purpoſe; particularly of 
ew Theodolite, very convenient to be uſed by 

e who are reſolved to be accurate as well as 
ditious : Together with the Uſe of the fame 
odolite, in Laing the perſpective Appear- 

e of a Gentleman's Seat, without meaſurin 
ſingle Length, at one ſetting down of the In- 
ment, the Pictute having any given Poſition: 
, its Uſe in levelling, meaſuring Timber 
ding ; and by a ſliding Rule improved all - 34 
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© Timbers, Shrubs, So. By John Hamm 
Re \ / 


Sun and Earth; with the Method of compu 
the Times when Venus and Mercuny may be! 


Places of the heavenly Bodies, and Motio 
the Earth, are not only ſhewn, but plainly 
ſuccinctly demonſtrated to the meaneſt Capac 
by ſhort and eaſy Rules, and new Aſtronom 


Stars, 33 of which lie in the Moon's Way, 
ſigned as a Help towards diſcovering the Long 


' molt uſeful, and neceflary to be underſtood, 


* PA r 25 4 
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Books priuten 
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Richard King, 


Price 35. Cd. 
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3. Aſtronomy ; or, The true Syſtem of 
Planets demonſtrated : Wherein are ſhewn by 
firument, Anomalies, Heliocentrick and Geo 
trick Places, both in Longitude and Latitu 
their Aphelions, Perihelions, Retrogradations; 
Elongations, Parallaxes and Diſtances from 


in the Sun's Disk; alſo the Moon's Phaſes, 
Eclipſes of the Luminaries, for any Time 
refent, or to come; with proper Cuts to 
laner, by which any Perſon may, in à few Ho 
and with great Eaſe, attain to a perfect Know! 
of rhe Planetary or Solar Syſtem: Likewiſe 


Tables; with the Places of 130 principal f 


at Sea. To which is prefixed, an Alphabet 
Catalogue of as many Terms in Aſtronomy as 


Work entirely new, and in a Method hitherto 


attempted. By Charles Leadbetrten, Teache \ 

the Mathematicks. In Quarto. Price 55. 

| | 1 1 10 0 gf 811 7 5 1 * | . 8 
4. Travels into ſeveral remote Nations of 

World. By Capt. Lemuel Gulliver. With a PAGI 

and a compleat Index. Price 25, add 

. "=O 11 2% 0 enn. Fig. 5. 

| add, F; 

SECT, 

Fig, 20 
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1 Advertiſement. 
HE many Editions Mr. 


4 Meaſuring. has gone through, 
ff is a [ufficient Proof of its Worth. The 
Corrections and Improvements that 
1. have been made by the Ingenious Mr. 
e Ham has rendered it generally uſeful : 
ol But to make the Work ſtill more ſo, 
it has been thought proper to add, a 
ſhort Treatiſe of Practical Geometry 
and the Principles of Plain Trigono- 
„ metry, with the Application thereof by 
"Ya feww Problems, which are here drawn 
up in a plain and eaſy manner for the 
UJe of Learners. 1 
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add, then eut off A C equal to A E, I. 25. for Fig. 8. r. 


fer DG r. GB for HG r. AG, 5. 28, J. 28. Marg. 
add, Fig. 4. Fas 47. J. 4. for Sine V. Line, 5. 55. J. . « 
Sx cr. IV. I. | 

Fig. 20. P. 56. 4. 21. Marg. add, gs 21. 


PAGE 7, line 7 for A read As, p. 9. I. 20. after XB 
Fig. s. P. 12. J. 13. for through F, r. through Q. p. 18. . 7. 


5. Marg. add, Fig. rg. 1, 25, Marg. addy 
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DEFPINITIONS. 


. IX 8 POINT is that which has 1 no 
KN Bee 52 Parts. 

flowing of a Point. 

Line. 


nly betwixt its Terms. 


Parallels are ſuch right Lines] in the fine Plane, Bg. th 


GN and CF, which, if infinitely produced. on 
th Sides, would never meet. 


b. A Surface has only Length and Breadth; whoſe h 


% are Lines. 2 


A plain Surface lies evenly betwixt its Tra, | 


lis produced by the Motion of a right Line 


A Body is a Magnitude long, broad and Jeep k > 
00 Terms are Surfaces, 4 Body therefore bas 
= three. 


25 a $73 
< 5 1 ' n+.” . 
* - WO v 
n 


2. A Line is Length, 1 SIR] 
Breadth, and is produced by the 


3 Points are the Terms of 2 


A right Line, as A B, is that which lies Pig. 1 7. 


ak 


: rbree Dimenſi ions, a Surface Fro, a Line ene, an 


| Fig. 3. 


der three right 
19. An equilateral Triangle ka all its three Si. 


Point nane. 
9. A plain Anais is the Inclinatien of two Li 
Ag and AC to one another in the ſame Pl 


which touch each other in the Point A, but ſo 
not to make one righ ht Line, 5 
0 


10. The Lines 
Sides, or Legs. 

11. The Vertex, or Top, of the Angle is whe 
the Legs meet, as in the Point A, 

23. A right- lined Angle is made of ſtreight Lin 
a curvilinear Angle of crooked Lines, as B; and 
mixed one of a ftreight Line and a crepked one, 2 

13. A fingle Angle is deſigned by one Letter att 
Top, as X; but when there are more at one Poi 
they are expreſſed by three Letters, BAF; when 


rming an Angle. ue called 


that at the Top of the Angle is placed in the Midd 


14. Angles are equal, if, when the Tops are | 
one on another, the Sides of the one exactly fall u 
the Sides of the other; but it is not — 
Sides ſhould be of the ſame Length. | 

15. When a right Line, AD, ſtanding on anot 


right Line CB, makes on both Sides thereof the 


gles CAD, and D AB, equal between themſe 
each of theſe Angles 1s called a right one; and! 
right Line AD ſtanding on the other, | is called 


__ - Perpendicular Line. 


16. An obtuſe Angle, CAX, is greater than 
right one. 


17. An acute Angle, X A B, is leſs than a right 


Theſe two Angles are often called obli que Angles. 
18. A Triangle is a plain Surface contained | 
ines. 


ogy: 
20. An Iſoceles, or r Equicrural Triangle has 0 
two Sides equal. 


21. A ſcalene Triangle, has all its three Sides iſ 


3 


as B. 


De Side AC, oppoſite to the right Angle B, 170 


22. A right angled Triangle has one right Ang 


the Hy 
0, inclus 
third & 
23. An 
9 X 
4. An 
s acute, 
5. The 
a Line 4 
les up 
ence it 
hout th 
20. A. 
Line e 
ich all! 
led the 
7. The 
ugh t! 
the C1 


Dt WO ee 
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the Hypothenuſe, the longeſt Side C B, of the other 
, including the right Angle, is called the Baſe and © 
third Side BA the Perpendicular, or Cathetus. 
23. An obtuſe angled Triangle has one obtuſe An- Fig. 7. 
23 X. 
4. An acute angled Triangle bas all its three An- Fig. * 
acute, as A, B and C. 
5. The Height of a plain Triangle, is the Length Fig. 6, 
| ihe AD, let fall perpendicular from any of its and 7. 
gles upon the Side oppoſite to that Angle from 
Wence it falls, and it may either fall within, or 
About the Triangle. 
26. A Circle is a plain Figure contained under Fig. 9 
i ine called the Circumference, or Periphery, to 
ich all right Lines, drawn from a certain Point C 
led the Center) are equal. | 
0 7. The Diameter is a right Line AB, drawn 
\Wuvgh the Center, and terminated on both Sides 
the Circumference ; and it divides the Circle 
two equal Parts. 
8. The Semidiameter, or 1 is a right Line 
), drawn from the Center to the 8 | 
. A Quadrant, AE, is the Quarter of a Circle 
be by the Radius E C, perpendicular to the Dia- 
er AB, at the Center C, cutting the * 
he Middle at E. 
o. A Chord or Subtenſe, A G, of an 1 is 
t Line cutting the Circle into two unequal Parts, 
is leſs than the Diameter. _. 
1. A Segment, of a Circle, is a Figure included 
vixt the Chord and that Arch of the Periphery 
off by the Chord; and is either greater or leſs 
a Semicirele, as AE G, or AF &. 7 
. A Seckor is a Part of a Circle contained under 
Cemidiameters CD, and CB, and an Arch BD, 
h is the Meaſure X the Angle B CD, intercegg : 
twixt the Semidiameters. h 
Il the Angles of Seckors are Augles ut the Center. 
. An Angle in the Segment of a Circle, FAG, 
ntained under the Lines FA and AG, al Ea 
one Point A of the Circumference to the Ends : 
le Segment, „„ | 
B 2 34. An 


{el 


Jes l 
Ang 


1500 


* 


= 2 7 * 95 > —— | . ry : 4 | a 
£ hes . ** 24 


34. An Angle of i Segment, as A, is contain 
under the right Line AF, and Part of the Ci 
cumference AF. 5 

35. An Angle, G AB, is ſaid to ſtand on the Ci 
cumference GB, as being oppoſite to it. 
De Circumference is divided into 360 Degrees, 
Semicircumference into 180, and the Quadrant into 

Fig. to. 36. A Rectangle, AB CE, or a right angled p 
5 rallelogram, has four right Angles, and conſequent 
© equi-angled and its oppoſite Sides equal. 

N. 11. 7 A . ABCD, has equal Sides, and 
right angled, and conſequently equi-angled. 

Fg. 12. 38. A Rhombus, AB C D, is equilateral, butn 
| equi. angled. OTH e 
Fig. 13. 39. A Rhomboides, BZ, has its oppoſite Sides :ni 

| _ equal, but is neither equilateral, nor equi-a 
: gled. | 


Fig. 12, 40. The Heighth of a Rhombus, or Rhomboidq 51. 
and 1 3.15 a Line BE, or C F, let fall perpendicular fro qual a! 
| any Angle upon the Side oppoſite to that Angle, a 52. 
may be either within or without the Figures. elve 

All ether Figures that differ from theſe abovent 53. 

Ticned, are called Trapexia. ” venty 

Fig. 10. 41. The Diameter, or Diagonal, of a Para 777 


gram, and every Quadrilaterat Figure, is a rig 
Line E B, drawn through the oppoſite Angles, at 
divides the Figure into two Triangles. 

Fig.14. 42. The external Angle of a right Lined Figr 
ariſes without the Figure, when the Side is proc 


ced. Such are, AE B, BFC, CHE. To di; 

Every Figure therefors has ſo many external A 
as it bas Sides, er internal Angle. R 
Al other Figures, that have more than Four Si cl 
are called Polygons, whether regular, or irregular. fttting 
Polygons are named according to the Number fine C 
Sides, as a Pentagon is that which has five Sidi, Ml Uenc, 
| Hexagon ſix, an Heptagon ſeven, an Ottogon eight, Ne gir 
Fig.15. 43. A Parallelepiped is a Body bounded by fix H and 

| rallelograms, whereof the two oppolite ones are 
ways equal and parallel. | 

Fig. 16 44. A Cylinder is a Body made by the Rotation Wo: 4 


right angled Parallelogram, A B CD, round one of 


Sides, ill it end where it began. by From 


Fd 


5 
A Pyramid is a Body E E, bounded by ſeveral Fig. 17. 
45" les, E CA, 2 Body 8 E DB, making 
ne Surface for the Baſe F, meet all i in one Point K. 
46. A Cone is a Body made by the Rotation of a Fig. 18. 
| ht angled Triangle, ABC round a Circle, the 
ingular Point of the right Angle being fix'd in the 

enter. b 
47. A Priſm is a Bedyhaving two parallel Planes ſi- Fee. 19 
lar and equal; and the others Parallelograms, as AD. : 
48. A Sphere is a Body produced by the Motion Fig. 20. 
f a Semicircle BDE round its Diameter B D, 
hich remains immoveable. 


ined under four equal and equilateral Triangles. | 
zo. An Hexahedron, or Cube, is a Body (like a Fig. 22. 
ice) bounded by fix Squares. 
51. An Octahedron, is a Body bounded by eight Fig. 23. 
qual and equilateral Triangles. 
52. A Dodecahedron, is a Solid contained under Fig. 24. 
velve equal and equilatera? Pentagons. 
53, An Icoſahedron, is a Body contained under Fig. 25.. 
venty equal and equilateral Triangles. . | 
Theſe laſt five, are called the five can Bodies, 


GEOMETRICAL ProBLaMs. 


PROBLEM I OE 
To divide a given Line AB, into two equal Parts. Fig. ts. 


Þ ROM the Centers Aand B, deſeribe two Cir- ; 
cles, with the Radius more than half the Line, 

ar. W'tting one another in C and P, and ſo draw the right 

Are CD. The fame biſects the given Line A B. 

ide, Hence a Perpendicular may be raiſed upon the Middle 

ht, oo + given Line, or one may be let fall from the Pointe 

ſix H 43d D, to rhe given Line. 


PRO B. Ir | 
tion om 4 given Point A, in à given right Line CB, ” Fig. 4. 
"ne - raijea Perpendicular AD. 


From the Point A, take the a Lines A C, 
B 3 and 


＋ 


49. A Tetrahedon, or Pyramid, is a Body con- Fig. 26 


3 Fig 38 To raiſe a Perpendicular upon the End of a giv 


1 
FRE! A B, n the Centers C and B, deſcribe two Fre 
Circles cutting one another in D. The Line drawn Arch 


from A to D, will be the Perpendicular. . Nadi 
hy equal 
P RO B. III. | — d 


i Fig. 26. From a given Point A, without a right Line LX, equal 


let fall a Perpendicular to that Line. ; 

From the Center A, deſcribe a Circle, cutting the A 
given Line LX in C I. Biſect the Line CI, with 

the Sons AB. This AB, is the Perpendicular. 


PROB. IV. 


Line AB. 

Upon any Point out of the given Line, as at C, 
deſeribe a Girdle paſſing through the Point B, fro 
which the Perpendicular is to be raiſed. From the 
Point A, where the Circle cuts the given Line, dray 
the Diameter A C D. From the Point D, draw the 
Line D B, which will be the Perpendicular. 


Theſe three laſt Problems are ee a done & th ample 
Help of a Square. © fequet 
. > dents 
PR O B. v. | tecede 
y 2. Tho a given Point F, to draw a Parallil to a F See 
gy right Line AB. Portio 
Take any Point in the given Line, as X, with t elves, 
Wee X F, deſcribe a Semicircle. Take the Arc may k 
C Gequal to the Arch FN. Thro' the Points Can 
F, draw the Line C F, which will be the Parallel PR 
- | PROB. VI. | 

Fig. 28. To divide an Angle, BAC, into tt20 equal Parts, Cot 

Take from the Sides of the Angle two equal v 5 

AE and AD; then from the Centers E and D, d _ 
ſeribe two equal Circles, cutting one another in Co 
and draw the Line FA, This biſects the Angle. cas 
Hence, an Angle may ze divided into 4, 8, 10. & Comp 
wes e viz. 2 biſecting each Part _ OY 
3 PROB. VII Comp 
Ng. 29. 4 a given Point B, in aright n 20 make an Ang > M 


equal ta a given one A. Fro! 


From the Point A, With any Radius, deſcribe an 
Arch NM, and from the Point B, with the ſame 


equal to the Arch N M. Then thro' the Points B 
and X, draw a right Line, the ng F B X, will be | 


equal co Lo given one A. . 


4 Proeihs is fn great 9. 3 have. 
+, given the following 8 


UANTITIES are in Proportion to one 
another, when the firſt Term contains the 
bond; as often as” the third contains the fourth, 
or when the firſt is as often contained in the ſe- 
cond as. the third is in the fourth. So 12: 6: 4:2. 
And 3:9: 4: 12 are alike ; becauſe in the former Ex- 
ample 6 and 2, are contained twiee.in the reſpective 
Antecedents, and. ſo. the Proportion of the Antece- 
dents is double to the Conſequents. In the other Ex- 
ample the Proportions are allo alike, becauſe the Con- 
ſequents 9 and 12, contain. their reſpective Antece- 
dents three times, and ſo the Proportion of the An- | 
tecedents to the Conſequents is ſubtriple. 
See, in ſhort, all the different Ways how like Pro- 
portions may be changed and ordered among them- 
ſelves, ſo that the emerging Proportion on both Sade, 
may be ſtill alike. - 
Let it be 16: 8: 5 2 
Then it will be 16. 
by Alternating. 5 45 
Inverting 8: EY $554 
Compounding 164+8:8:: 4712: 2 
- Dividing 16—8:8::4—2:2 _ 
5 16: 16＋8::4:4＋2 
Converting 7 16: 16—8::4:4—2 
1678 :: 8::4A＋ 2:2 
nge $16: $::4:2&8:4: 


DE” Then 16:4::4:1 Woes 
Po * {16:8:1:4:269:32:t nts 
Fro . 16: 32122 . 


Radius, deſcribe the Arch F G. Take the Arch FX © bo | 


661 


Aa Dal Confiratiion if 0 Matic 
e Proportion. Ne 


HIS Scheme is compoſed of Abele Trian- 
gles. Letdxy be a given Triangle: on one 
of its longeſt Sides, d x, make an Iſoceles Triangle 
xd n, which is ſimilar to the given one, becauſe the 
Angle, xdn, is common to both: Then on dn 
_ the Triangle bdn, and on b d make the Tu. 
= angle bds, Oc. 
8 *herefore, as the longeſt Side of the obe, is * 
. ſhorteſt Side of the other, and they are all ſimilar, 
1 The Proportion will be, as dy: dx:: dx: xn:: xy: 
nb: : nb: bs: : bs: st: st: rt: rt: 12, &. 


| | | | PROB. VIII. 


i. \ 4 

1 be £ 
LF 
Hg. 52. 
„ - . 


Fig 7g. 31. To Heide a Line AB, accbrding to + given Propor- 
: tien, as FI to TI L. 
3 Draw an infinite Line AZ, from which take A Q, 
equal to F I and IL, and from R draw RR. 
* to this draw QC. The * is done. 


p ROB. N. | 
Fig. 32. To divide a Line AB - in lite manner, at unot ber 
given one AI is divided in F and C. 
| It the Line 1 B join the-Extremities of the two 
4 Lines, draw Parallels to this from the Points F and 
li. O. meeting the Line AB, to be cut in L and & 
1 The Thing i is done. | 


PRONE X:- - | 
\ Two Lines AB, and BC; being given to find 

a third Proportional © | 

8 AC, and from BA produc'd, fake AF 

equal to BC; through F draw the infinite Line Fx 

parallel to AC: And let B C be produc'd, till it meet 
x L in L. AB is to BC, a8 B C to CI. | 


{5 Vg. 33. 


5 


1 PRO B. XL | 
| Et 34 Three Lines AB, B C, and A F, being given to * 
{| a feurth Proportional. 

. 


| meet C Z. AB is to B C, ALY to FL. 


finding a mean Proportional between the Baſe oF, 


Make at Pleaſure the 25 le FA c, ad take | 1 : — | 
AC the Line AB and B C draw the Line BF; to 3 


which draw CZ parallel, let AF produced to AL L, 8 ; . 


: p R O B. XII. | ' 

Tws Lines A C and CB, being given to be 4 | Mea Fig: 33. = 
| Proportional. * 

Biſect the compound Line A B in O, and from tge 
Center O, deſcribe a Semicircle; from C erelt a 
perpendicular meeting the Circumference in F. AC 

is to CF, as C F is to B. 
Hence all 7 Triangles may be turned inte Squares, by - 


Half the Perpendicalar. 


„ P R O B. xII. „ N 
To cut 4 a right Line A B, in extream and, mean 36. cx 
' * Proportion. . - = 
From A erect a Perpendicular AF e qual to AB, | 
bſet AF in X: draw X B; from FA roduced, | 
cut off XI equal to X B. Fhe Thing is done. For 2 
AB is to A C, as Atto CB. ; 
Hence all Squares, Parallelograms, and Triangles 5 
may be di vided into extream "or? mean FRO > 


Upon a given Line AB, 60 make an 22 F Ig. 6. 
„ riengle. 

From the Center A, with the Diane A B, de- 
ſeribe an Arch; and from the Center B, with the 
fame Diſtance, deſcribe another Arch, cuttin; the 
former in C; from which Point draw the Lines 
CA and CB. The Triangle ABC, will be an 
equilateral one. | 


2 


P ROB. xv. | 
To make a Triangle of three given Link AB, CG Fig z. 37 
and DF, whereof any two of them muſt be n | 
than the third. 
Let DF, one of the given Lines be taken, and one 
of its Bxtrewitis for the Center, with the EVO | 


| 1101 LY 
of the other given Line C G, deſcribe an Arch; from 
the other End of D F, with the Diſtance of the third 
Eine AB, Refcribe another Arch cutting the former 
in E; then draw the Lines DE and E F. and they 
will form the Triangle required. | 
Hence a Triangle thay be made equal to any given one, 


2 PADS ͤ 
Fig. 38. Yo divide a Triangle ABC, into any Number of 
= | equal Parts, e. g. into five. © 
Firſt, Divide the longeſt Side B C into five equal 
Parts, join the fifth Part P to A; divide the longeſt 
of the other two Sides into four equal Parts, join the 


into three equal Parts; join F to G; divide the Re- 
mainder G C, into two equal Parts, and join E to F. 
= The Triangle ABC is divided into five equal Trian- 

il gles, viz. ABD, ADG, GDF, GFE, and EF C. 


| 5 PROM ATE . - 5 

Ag. zo. To divide a Triangle AB C, into ativ Number of equal 
= Parts, by right Lines drawn from a given Point D 
| in one Side, e. g. into three. 


Divide the Side A B into three equal Parts in the 
Points E and F, and join CD; draw to it thro” the 
Points of Divifion E and F, the Parallels E G and 
FH, which will give in the Sides A C and BC, the 
Points G and H: thro' which, and the given Point 


the Triangle into three equal Parts. , 
en Point D be in the Middle of the Side 


If the | | 
A, the Triangle can be divided into fix equal Parts, 


| by dividing each of the two Sides A C and B C inte 
| joining the Lines DL, DG, DH, DM, Sc. 


| F 

_ WW NS... 

;. 40. To divide a Triangle into three equal Parts, by Lines 

| perpendicular to the Side BCG. 
Draw AD perpendicular to B C from its oppoſite 

Angle, and divide either of its Segments, e. g. BD 

int6 three equal Parts at K and F; take in B C a mean 
N | Proportional 


ou 
1 

f 
i 
1 
! 


— 


— 


fourth Part G to D; divide the remaining Part DG, 


D, draw the Lines DG and D H, which will divide 


three equal Parts at the Peints L, G, M and H, and 


= is - 7. bs, nated a 


1 11 ] | 
dagen ess B 6G. betwixt BC and B F of Fo A 
Segment B D, and take B D a mean Propartio- - 


nal betwixt BC and + BE of the Segment B BP; 


and draw: from G and H upon BC the Perpen- 
diculars GI and H K. which vil divide the Triangle 
ABC into three equal Parts. 

The Triangle ABC may, in like manner, be divided 
into equal Parts by right Lines, making an Angle 


BAD with the Side BC equal to the given one B, 3 | 


and having found, as before, G and H, draw, thro? 
theſe Points, the Lines G I and HR . to A D. 


„ | 
7⸗ cut off from. the Triangle ABC, 4 Triangle. a at. +B Fig T 
. equal ta à given. one B DE. 

Make at the Point D the Angle B DF equal to the 
given Angle ABC, draw E F parallel to BD and 
FB to E D, take BG equal to DF and BH equal 
to BD: draw GH, which will cut off the Triangle 
B G H equal te the given one B DE. 

Quadrilaterali may be eaſily divided by one who. un- 
derftands the Diviſjen.of Triangles, tho the Diviſion of | 
Triangles depends, in ſeveral Caſes, upen the Diviſion | 
of Quadrilateral Figures, and principally Trapezia; 


as, when a Triangle is t be divided into mere thantwo 
equal Parts. | 


PRO B. XX. | 
To well 4 ſcalene Triangle AB. C, equal ts. a aright Fi 2. 42. 
angled. T1 riangle. 
Draw BD parallel to the Baſe A C, from A exect 
the Perpendicular AD of the ſame Height with.the - 
Parallel, and draw C D. The Triangle ADC is a 


** angled Triangle, and e to the Triangle 
BC. 


PRO B. XXI. 
To make a Scalene Triangle AB C equal to an Ihiceles me: g. 43. 
Draw BD parallel to AC, make AE equal to. 
EC; from E raiſe the Perpendicular E F anddraw 
AF and CF. The Iſoceles Triangle EF C is equal 
to the vale AB C. 
P ROB. 


112 
POE RAR... 
b 44. 7 make a Scalene TON ABC equal to an equilate- 
ral one. 

Upon AC make an equilateral Triangle ADC; 
upon AD deſeribe a Semicircle AF D, draw BE 

arallel to AC. From E raife the Perpendicular 
EP cutting the Semicircle in F, draw AF upon 
which make the equilateral Triangle AGF, which 
Is ou! to the ſcalene one. 


= Fig. 45. PROB. XXIIL. 

if To find the Center of a given Circle. 

. Draw a Line BC in the Circle at Pleaſure, which 
3 biſet in Q; thro' I, draw the Perpendicular LF, 
Which biſect in A. A will be the Center. 


P ROB. XXIV. 
To deſcribe a Circle, whoſe Area ſpall be double to that 
of 4 given one. 

Divide the Circle AB CD into four equal Parts, 
take the Diſtance AB and put it from E to F, and with 
the Diſtance EF deſcribe a Circle, whoſe Area will be 
double to the Area of the given Circle. 
| Hence, the Area of a Circle may be made three, o. 

four times, &c. bigger than the given ons. 


. Fig. 47. P R O B. XXV. 
| 7 deferibe a Circle that ſhall paſs thro) three Point, 
or lying in aftrait Line, as the Points A, B and C., 
® the Points B A and BC with right Lines; di 
vice the Line AB into twe equal Parts, and draw 
the Line XV. Alſo divide the Line BC into two 
| equal Parts, and draw the Line Z V, and at V the 
Point of Interſection will be the Center of the Circle 
which will paſs thro' the Points A, B and C. 
Hence, any Triangle may be inſcribed in a Circle, J 
biſecting its Legs A; and BC. 
Hence, one Archof a Circle may be perfefed, by dau. 
ing two Lines AB and BC within 3 the given Arch, ant 
biſecting them. 
Hence, the Center of a Circle may be found, by dra 
ing within the Circles 190 Lines AB and B C, ail 
Biſecting them. PR O5 
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P R O B. XXVI. 
To make an Oval. | 
Draw a Line, and thereupon deſcribe a Circle, 
BAC; from C deſcribe another Circle CBD thro' B: 


H and EG thro' the Centers B and C; from E 
jththe Diſtance E G deſcribe an Arch fromk GtoH, 
nd from the Point F with the ſame Diſtance deſctibe 
n Arch from I to K, and fo the Oval is finiſhed. 


PRO B. XXVII. 
nate a 7 ght lined Triangle equal to a given Circle. 
Divide 4 Diameter AB of the given Circle into 
ven equal Parts; erect a Perpendicular on B thrice 


er as BC: Draw a right Line from C to D the 
enter of the given Circle, and the Triangle D CB, 
that which was to be dane. 

Hence the Circumference of a Circle may ve Rnown by 
wing the Diameter given. 


PRO B. XXVIII. 


Tangent X V. 
From the Center E e the given Point 2 Sr 
e Line E Z, ſo that C Z may be equal te E C, bi- 


angent required. 
PROB. xXIX. 
pon a ſtreight Line X Y deſcribe an Arch ABC; 
thefWcr Arch touching the ſame Line in D; from the 
rel. Center A deſcribe another Arch from D that ſhall 


t the Line in E: Return to the Point B, and froni 
„ i the Center with the Diſtance, deforibe another 


Ich from F to G; and ſo on to Infinity. | 
PR OB. XXX. 


4. © 


Be. 48, 


rom the Point of Interſection E, draw the Lines 


Tg. 49. 


5 long as the Diameter A B, and a ſeventh Part o- 


m a Point C given in the Circumference to draw a N 9 5 
E Z in C with the Line R 8. Which will de the 


To draw a Spiral Line. ns Fe. 5e. 
m the Point C with the Diſtance B C deſcribe an- 


ch to F. Take A as the Center, and deſcribe an 


7 To make a RO ABCD. | U Fern I 


| [14] \ 
Upon B raiſe a Perpendicular BC of the ſame 
Height, with the ſame Diſtance make two Arche; 
From A and C, interſecting each other at D and 
join D A and A C by right Lines, which will com: 
pleat the Square ABCD. ö | 


5 PRO B. Nl. 

To make a Square D F, equal to a given Circle. 
Divide the Diameter A B into ſeven equal parts, 
double the Diameter, and add a ſeventh part of itſel 

to it, as, AC; divide the firſt Diameter A B equal 
in D, and divide the Line D © equally in E, wit 

the Diſtance DE deſeribe an Arch DFC. Upon B 
raiſe the Perpendicular E.F touching the Circle 
this Line E F will be.a Side of the Square required. 


1 O B. . 
3 Fig. 53. 7 inſcribe in a Circle a Triangle D, having «gi 
| Angles with a given one X. 
Let the Line EF touch the Circle in D, mak 
EDG equal to Angle C, and F D H equal to B, ant 
join GH. The Thing is done. | 
A right lined Figure is ſaid to be inſcribed in a Ci 
ele, when all the angular Points of the Figure touch ti 
Circles Periphery. ET. Se 


P RO B. XXXIII. 

To inſcribe a Circle in a Triangle. © 
Biſect the two Angles with the Lines CA and E. 
meeting together in A, which will be the Center 
the Circle to be inſcribed, 


1 a PRO B. XXXIV. 

Fig. 55. To inſcribe a Square oy Is one aboit 
 Circlg. 

Draw the Diameters B D-and CE cutting one # 
other perpendicularly. The Lines joining d 
Terms of theſe, inſeribe a. Square in a Circle. Ti 
draw the four Tangents touching the Circle in B, 
D and E meeting together in I, F, G and H. I 
Figure IF GH is a Square circumſcribed abou! 
*Pucle, 4 | | 
P RO. 


| : 
_ ; 
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= Fig . 5 I, 
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hes f 
ind P R O B. XXXV.* . 
ml 77 make a Square tz00, three of four times greater thatt Fig. 66. 


it 2 c 
Extend the Side AB, take the Diſtance B D, and 

ſet upon the extended Side A B, from B to E, and 

it will be the Side of a Square double to the given | 
ny one ABCD, and ſo on. 
tlelt - 

Pp R-O B. XXXVI. | 

Thrre or more Squares being given, whoſe Sides are AB, Hg. 57. 


vit 

n BC and CE, to make one Square equal to them all. 
cle Make a right Angle Triangle F B Z, having inde- 
ed. finite Sides, and upon the Sides of it tranfer the 


Lines AB and BC, then join AC. The Square of 

AC will be equal to the Squares AB and C B toge- 

ther. Then transfer AC from B to X, and . 

the third given Side, from B to E, and join E X. 

che Square of E X ſhall be equal to the three ben | 
quares AB, BC and CE. 


PROB. XXXVII. 
I nate a Square equal ; ts an oblique angled Paralle- Fig. 51. 
ogram. 
From the-Points A x B let fall the Perpendi- 
eulars on C D, to AB add BX equal to B F. and 
iride AX ec ally: in G, and with the Diſtance A G 
d E deſcribe a Semicirele ASX. From B erect a 
ter WFPerpendicular touching the Semicircle in 8, which 
will be the Side of the Square required. 


guat In l bee 7 it equal 
out I mare 4 Parallelogram with an Angle itt it e to Fi 

a given one O, . equal to a given Triangle ABC. 1 59 
ne 18 Biſect the Baſe AB in F, thro! C draw C X pa 
nllel to AB, make the Angle B. AL equal to = | 
given, one O, and draw FI parallel. N AI 
vill be the * required wel 


- -Frat xxxIx. 
| Þ inſcribe a Parallelagram in a Circle, 62 Length Eg. 60. 
ts to the Breadth, as "_u to too, 


"Cx Divide | AJ 


35 | 

Divide the Diameter X V into. five equal Parts; 
ſet of two of them from Y to Z, from X thro 2 
draw. X Z S the Length of the Parallelogram, and 

| from S draw the Breadth of the Parallelogram re- 
quired. | | F 
Hence a Parallelogram may be inſcribed in a Semi. 
circle, whoſe Length is to its Breadth,- as five to tws, 


| VVV 

Hg. 61. To redute a Square to an equilateral: Triangle. 
Upon d 2 the Side of the Square, take 2 x at 

pleafure, and with that Diſtance deſcribe the Arch 


Set off one half of its perpendicular Altitude from 2 
to y, biſet x y in t, on which deſcribe the Semicir- 
clexmy; mz, is a mean Proportional betwixt x z, 
the Baſe of the equilateral Triangle x o z, and half 
its Perpendicular z y. The Square of mz is e- 
qual to the equilateral Triangle x o z draw o m, 
Parallel to which draw B h till it meet z o produ- 

ced to h, and on 2z h make an equilateral Triangle 
p hz, which will be equal te the given Square. For 
the Triangles z om and 2 Bh are ſimilar, by Con- 
ſtruction; then, as z m: 20: 2B: z h: that is as 
the mean Proportional 2 m is te the Side of its cor- 

reſpondent equilateral Triangle x o z, ſo is the mean 
Proportional z B, the Side of the given Square, to 
the Side. of the equilateral Triangle p h z, which is 

epual to the given Square. 1 

Hence, all regular and irregular Polygons, Trape- 
Ziums, Parallelograms and Triangles may be reduced to 

| 1 Triangles, or to any right lined Triangle, if 
" the Angles are given ſeverally ; firfl. by reducing then 
to a Square, and then finding a Triangle equal to that 

Square. | 


| o | 
Fig. 62. To make a Square equal to a Triangle whoſe Anglu 
| | | are all known. £15 
Upon the Side CD, make a Triangle CoD, in- 
cluding the Angles of a given Triangle, ſet off half 
its Perpendicular ro from C top, on D p, —_ 
5 a Sem 


© X ON, upon x 2 make the equilateral Triangle x o 2. 


LEE: 
4 Semicircle D o p, then the Square of CS, 
Z will be equal to the Area of the Triangle DOC. 
dl Draw eos, parallel to which from B draw B.n till it 
:- meet O C produced to n: From n parallel to O'D 
draw nt meeting D C produced to t. Set off half 
i- the Perpendicular n m of the Triangle tnc, from C 
6. to L: From m the Center deſcribe a Semicircle. 
The Triangle tne will be equal to the Square, and 
the Triangles are fimilar. 6. NE SEE hm 
Hence, a Triangle whoſe Area and: Angles are given, 
at ¶ ay be geometrically conſtructed, if 4 Side of a Square 
h be found equal to the given Triangle. | THE 
12 „ e Ade, and 
on a given Line RS, to deſcribe a Polygon like, and u, g 
> Us in ihe manner poſited ta a given one, BQ. Fig .63 
Refolve the given Polygon B Q into Triangles; _ 
upon the given Line RS make the Angtes Rand O 
equal to the Angles A and B, (by Problem 7.) 
the Sides will then meet together in X: Upon XS +» 
make the Angles V and I equal to the Angles 
Tand ©: The Sides will then meet together in Z. 
The Thing is done. 20 
Hence, is derived the Metbod of making Maps, or. 
Charts, whether Geographical or Chorographital, or 
theſe whith Surveyors of Land make ; and of framing 
Ichnographical Delineations of Fields, Buildings, and 
i, Wl Conntries: For they are only zut the Reduction of great 
Figures unto like Figures of a- ſmaller Compaſs, and is 
* performed by this Problem. 5 26 
to PR os . ts | _ | 
i Upon a given Line to deſcribe a regular Pentagon. Fg. 6. 
4 Make \ given Line A B Radius, and —_ each ren 
End deſcribe a Circle, and thre' the Points X an G of 
Interſection draw the Line GEX. From G, with the 
{ame Radius, deſcribe an Arch H E D, lay a Ruler to 
the Points D and E, and mark where it eroſſes the o- 
2 ther Circle, as F, alſo to to the Points H and E, and: © 
mark where it croſſes the other Circle, as C. From 
in- the Points F and C, with the ſame Radius, deſeride 
xalf two Arches cutting one another in K, join the Points: i 
ibe MY AF, KC, F K, and CB with right Lines, and they _ 
ni- will form the Pentagon required. C3 PROB. 


| Pig.65. 
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| | Fee. 66. To reduze a Triangle ABC to a Pentagon DEF GC. 


[ 218 ] 

| PROB. XLIV. | dH 
Yo deſcribe a regular Pentagon in a Circle. 
Draw the Diameters E D and BF cutting one 
another perpendicularly in A. Biſect the Radius 
AD in C. From the Center C thro' B deſcribe an 
Arch, including the Diameters E D in G. The, 
Line D G is the Side of a Pentagon, and H G of a 
Decagon. | Fr 

Hence 4à Circle may be divided into five, ten, twen- 
ty, &c. equal Parts. oF, | 


P-ROB. XLV. 


QUATE ( 
Hence 
ther ii 
Hence 
1% Ex. 
be Figh 
on, an 
that 
Reduce the Triangle ABC to a Square EXDC, Wis. 
with any Diſtance on BC, as Cy, deſcribe the 
Circle kz C, in which make a Triangle ky C, 


and ſet off one half of its Perpendiecular Ly, Upo 
from C to T on k T, from S deſcribe the Se- Make 
micircle ky T. So the Square of n C, will be om th 
equal to the Triangle ky C, draw yn; parallel to bis u 
which draw xm _ti]l it meet BC produced, and B. 
I m, parallel to k y, then the Triangle Im C, will 5 
be the Triangle of a Pentagon, and equal to the Tri- Ws ia / 
angle ABC; from B let fall the Perpendicular By, W Drav 
and ſet off the ene tenth of By from C tou; then ro“ / 
from h with the Diſtance Th, deſcribe the Semi- and! 
circle Inu. Draw Fi parallel to yn, and F y pa- Niven ot 
rallel to yk; with the Diſtance FC, deſcribe a Cir- W and 
cle C GX, and with the Diſtance q C deſcribe the {Wexage 
Pentagon qCOPG, which was to be done. Henc, 
Hence, any right lined Figure can be reduced to any Nur, f 
regular Polygon, and any regular Polygon to any other I The 
Polygon, or to any right lined Triangle, if the Angles Ml Chor, 
are given. i I E mſeque 

| x es ; be Rat 

6 PRO B. XLVI. 5 an A 

N. by. To reduce a Pentagon AB CDE, to an irregular Net 4 
| 2 | Polygon. © 47 
Reduce the Pentagon ABCDE, to the Square Wh: 4 
GE. Draw a Polygon abcodE fimilar to that re- 1 e 

| t, U 4 


quired, and reduce it to a Square, (by _— it 
2955 . - f v $7 op · 


[ 19 ] 1 7 
top. 14) of which make N E one Side, draw NG 
d H e parallel to it. Draw e P, cM, Mh, ht 
grallel to od, oc, c b, ba. So the Polygon t hme PEt, 5 
ill be equal to the Square GE, which is 8 
al to the Pentagon, for it is as NE: H E:: o E: 
I, (by Euclid. I. vi. Prop 4.) (by Prop. 19.) as tage 
„ uare ef NE: HE: :o E: e E. i 
Hence, one irregular Polygon can be reduced to an- 
ther irregular one. ! N 
Hence alſo, all rigbt lined Figures can be divided 
% extream and mean Proportion; for if any Side of 
e Figure be divided into extream and mean Proper- _ 
on, and on each Segment be drawn a Polygon ſimilar _ 
that given, theſe Polygons will be directly as their 


„ Wis. 


e 3 

5 2 3 R O eee > „H es. 258 . 

2 Upon a given Line to raiſe a regular Hexagon. . 68, 
Make on BC 20 equilateral Triangle CAB He. * 
x Jom the Center A thro' B and C, deſcribe a Circle. 

to bis will contain a Hexagon upon the given Line 


d B. FP. l 998 ä 5 
” P R O B. XLVIII. 8 
7 inſcribe a regular Hexagon in a given Circle. Fig. 69. 
y, Draw the Diameter FAB; from the Center B, 
en ro“ A deſcribe a Circle. cutting the given one in 
ii- Fand D; alſo from F thro' A, a Circle cutting the _ ; 
da- ven one in E and G. The fix Points B, C, E, F, 
ir- and D, joined by right Lines, will give the 
he MWicxagon required. 8 1 | 
Hence, a Circle can be divided into twelve, twenty- 
ey ir, forty-eight, &c. equal Parts. 
The Side of an Hexagon injcribed in a Circle, or 
Chord of fixty Degrees, is equal to the Radius, and "=, 
mſequently the Sign of thirty. Degrees is equal to half - 


be Radius. : 
An Angle of a regular Hexagon is four thirds of a 
dar % Angle, as conſiſting of two Angles of art equila- 
W's Triangh, each I which makes two thirds of 4 
are Net Angle. | | | 
re- WW A equilateral Triangle is eaſily inſeribed in a Cir- 
. it. % 2) drawing the Diameter FB, and deſcribing from 
* ; 77 


— 1 


the Center B tho A the Arch CAD. The Piinfh A ri 
CF D joined with right Lines, will give the Tifh © 


E It. 5 ; | 
ook mt. 
To inſcribe a regular Quindecagon in a Circle. 
Fig. 70. Inſeribe in the Circle A C the Side of a Pentagon | 
g and A D the Side of an equilateral Triangle, biſed In 
; the Arch CD in B, CE is the Side of the Quin 
dexagon ſought. 5 
| For if the Circumference be ſuppoſed to be fifteen 
the Arch A C will be three, and the Arch AD five 
therefore the Arch C D two, and conſequently C Deſc 
one. „ 5 B. 1 
Hence imumerable regular. Figures may be inſcribeicſcriby 
in Circle; for if AC, and AD the Sides of the tuWee in 
regular Figures be inſcribed in a Circle, the Differentthe An 
of the Arches CD, will contain ſo many Sides of Wand th 
new regular Figure as the Units, are whereby i drant ir 
Denominators of. the former differ one from anathtrit from 
- Bat the Denominators of the new Figure is had, if ie thr 
Denominators of the former be multiplied one by ateontain: 
other. As, if AD be the Side of a Square, and A( 
of a Decagon, tbe Difference of the Denominators i 
fin. Therefore the Arch C D contains fix Sides of 
" new Figure. But the new Figure is of forty Side 
For the Denominators 4 and 10, multiplied 4ht © 
by the other make 40. So | 
7 -.FROB. L. 2 | 
Fig. 70. Jo inſcribe regular Figures 7, 9, 11, 13, 17 Sidi 
; & c. in a Circle. 
Divide the whole Circumference, viz. 360, b 


lo make 


Upon 
dquare-'. 
rs of t] 
nd H, | 


ines, 


_ "the Denominator of the Polygon to be inſcribec 83 
e. g. a nineſided Figure. Make at the Center i Make 
Angle AK G of ſo many Degrees as there aſiped, a 


Units in the Quotient, which will be 40; Ae Para 
will be the Side of the nine angled Figure requl 


red to be inſcribed: in the Circle. 
-» 


| 5 ) nate 
| P R O B. LI. | Make | 

Fig. 70. Upon a given right Line any regular Figure whatt0Wolygon 
| ; lake it t 


nay be deſcribed by the following Table. 


[ 21] 


tt * right Angle is to the Angle of the Figure, 


72 Bs Difference 
- FA een = we 5131 f 6—1 
An Hexagon 3 | | 41 
B An — 27 - þ - ha 
"0 i Moo w . $=1 
al 1 7254 9700 4 145, 
in A Decagon | | 5 | 4 8 —3 
An Undecægon 1111 1 18—7 
e (A Duodecagon - 0 * 


Deſcribe 2 regular 1 on the given Line 
B. From the Center X, with the Diſtance X B, 
deſeribe a Cirele, from which cut the Quadrant BO. 

ee in the Table the Proportion of a right Angle to 
the Angle of an Heptagon, which will be as 7 to 10, 
ind the Difference 3. Therefore divide the Qua- 
rant into 7 equal Arches, ſo many of which add to 

it from O to N as the Difference has Units. Thro' 
be three Points B, X and N deſcribe a Circle; this 

Wcontains an Heptagon on the given ai Line XB. 


„ | 
7 nale a Cylinder equal to a Parallelepiped of the Fig. 1 6, 
ame Height. . © & 15. 


Upon the Baſe of the Cylinder CBA D make a 
quare AB CD, upon which raiſe four Perpendicu- 
rs of the Height of the Cylinder AB, as E, F, G 
nd H, and join E F, EH, EG and GH by right 
ines, Which wall make the Parallelepiped required. 


P R 0 B. LH. 
To make 4 Parallelep iped equal toa C „lader. | Fig. 1 
Make a Circle equal to the Baſe of the Parallele- & 2 
Iped, and raiſe this Circle to the ſame Height with 
n and the Work is done. | 


| 'PRO DB IIv. 
0 make a * equal to a Pyramid of the ſame I Fig.1 8, 
Make a Triangle, 3 Pentagon or any other && 17, 
'olygon equal to the Baſe of the Cone CBD, and 

ake it the Baſe of che Pyramid, as, ABCD; raiſe, | 
om 


2 


18. Make a Circle: equal to the Baſe of the Pyramid, 


i * Ban 
from the Middle of the Baſe F, a Perpendicular PE 


of the ſame Height with the Cone BA, then dra 
from AB CD Lines to the Point E, and* the Pyra. Make 
mid is made. | 


ENT. oo 08 
Fig. 17, To make a Pyramid equal to a Cone: © 


_ raiſe upon its Center a Perpendicular B'A'of the ſame make 
Height with the Cylinder, and join the Extremities 
of the Diameter CD till they meet at the Top of the 
Perpendicular A, and the Cone will be finiſhed. 


| — RRC RE: 
Fig.16, To make 4 Priſm or Cylinder equal to a Pyramid. 
17, 18. Cone of the ſame Height © 
Make the Baſe of the Cylinder three times as 
much as it is; upon its Center raiſe a Perpendiculz 
of the ſame Height with the Cylinder, and join th: 
Extremities with the 'Top of the Perpendicular, arc 
the Pyramid will be nde. 
In like Manner a Cylinder or Priſm may be changeill: Par 
inte a Cone. | 8 


„„ 85 
To mute 4 Pyramid or Com equal to 4 Priſn 1 
PE LED i Cylinder. SIE Iv. 
Reduce the Baſe of the Pyramid or Cone to on: 
third of the Baſe of the Priſm or Cylinder, and or 
that Baſe erect a Pyramid or Cone of the fam 
Height with the Priſm or Cylinder. given. 


; PETER. - 

Dy make a Cube equal to a Parallelipipel. 

If the Baſe of the Parallelepiped be a Square, fine 
a mean Proportional between its Height and one 
Side of the Baſe; this mean Proportional, will be 
the Meaſure of the Cube required. If the Baſe be 
a Parallelogram, make it equal to a Square; then 90 
on as at Irſt till the Work is finiſhed. a 


PR O] 


1 23 J 


„On IIR. 
To made a Cube equal 10 10 u gieumn· Cylinuor· 
ake a Parallelepiped equal to the given Cylinder. 
then make a Cube equal to a Parallelepiped. | 


P RO B. LX. 
To nate a Cube equal to 4 given n. 
Make a Parallelepiped equal to a given Cone, then 
make a Cube equal to that Parallelepipid. 8 


PRO B. LXI. | | 

J male a Conereqgual to a Globe. Fig. 20. 

Make a Circle four times bigger than one of the 
great Circles of the given Globe, raiſe a Cone upon 
this Baſe of the fame Height with the Semidiameter 
AB of the Globe. The Cone CDE will be equal 


a8 to the Globe A BD. 


e Ro. Ix. 
Po nale a Cube equal to a given Globe. 
Make a Cone equal to the given Globe, then make 
a Parallelepiped equal to this * and a Cube 
_—_ to this * 5 


Plain TRIGONOMETRV. 


4 = 
- * 
* 0 
. 
5 


SEC r. I. 


Of the Definition and Aﬀettions of Triangle; 
and of Conſtructing the Ca xo of Natural 
and © Artificial Sings, TANGENTS and 
SECANTS. 


Dz FINITIONS. 


LAIN TRrRIGONOMETRY, is 
the Art whereby, from any three 
given Parts of a plain Triangle, we 
find all the reſt. 

i Thus, e. g. from too Sides AB 
—J oa AC, and an Angle B, we find 
by TxIGONOMETRY, the other 
| Angles B and C with the third Side B C. 

Fr. 2. A bord of an Arch or Angle, is a right Line AB, 
dividing the whole Circle into two parts, and ſub- 
tends both Segments. 

Hence, the greateſt Chord that can be drawn in 4 
Circle, is the Diameter. 

Hence alſo, all the C 2 Arches greater An 4 
 Gonicirele are defs than the Diameter. 
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[25] 5 

Ari 257 Sine A D, of the Arch AE or AL i 

one half of the Chord A B of the double Arch A kB 
or AI 
Hence, the Sine AD is perpendicular to the Ride 
LC, conſequently, all Sines landing upon the Jams 
Radins are parallel between themſelves. _ 

A whole Sine, is the Radius H C, or the Sine of 
the Quadrant , 

A verſed Sine, is that Part of the Nn E P, or 
D J, intercepted betwixt the right Sine AD, and 
the Arch AE or AI. 

Hence, the greateſt verſed Sine is the bib EI. 

Since that the Arch AE is the Meaſure of the Angle . 

\ CE, and AI is the bs; of its contiguous Angle 

\C I; but the Quadrant HE is the Meaſure of a right. 
gle; AD will alſs be the right Sine, and E D the. 
5 Sine of the neles ACE and ACI but WA 
whole Sine is the Sine of a right Angle. 

Therefore two Angles, which are adjacent, have the” 
ime Sine. Likewiſe, obtuſe Angles have the ſame Sines, 
which their Complements have to two right ones. 

A Tangent of an Arch AE is a right Line, EF 
duching the Circumference of the Circle, and is at 
cht Angles to the Diameter E I, and limited by... 
T, called the Secant of the ſame Arch. 

FE is alſo the Tangent, and F.C the Secant of the 
ge ACE, and alſo of the Angle AC J. 
Therefore teoo adjacent Angles have the ſame Tan- 

nt and Secant. 
The Cofine, is the Sine A G, the Cotangent F H 


the Arch A H, which is the Complement of the 
ther Arch AE to a Quadrant. 


mts of a Quadrant, a Semicirele, or of a whole Cir- + 
Thus zo Degrees is the Complement of 70 Degrees 
Quadrant; becauſe 20 Degrees is the Remainder of 
Degrees ubtrafted from go Degrees: Alſo, 50 De- 
tes, is the Complement of 130 to 180 Degrees, and 
the Complement of 290 to 360 Degrees.” Fn, 
The Radius C A, with the Sine AD and Cofine „ 
Of make a ae Cc A KEY ſimilar to the POE: mY 
| | Se 


the Tangent, and the Coſerant FC is the Seeant 


The Complement of an Arch, or Angle, is whit it 


=, 
gle CF E made. by the Radius CE, Tangent E F 
and Secant CF. Likewiſe, the Radius, Cotangent 
and Cofecant make another Triangle ſimilar to the the 8. 
two. former. | 


Hence, as the Coſine is to the Sine, ſo is the Ra. AM 
dius to the Tangent. That is, as CD: AD: ,-/c: 
CA: E F. 75 


- the Radius is to the Sine, ſo is the Secant to gde 
the Tangent. That is, as CA: AD: : CF: F E. 


As the Sine is to the Radius, ſo is the Radius to the 22 
Colecant. That is, as DA: CA:: HC: CF. e 
As the Tangent is to the Radius, ſo is the Radius grees 


7 * Cotangent. That is, as FE: EC:: CH; 

Therefore the Rectangle, between the Tangent and Co- 

2 of any Arch, is equal to the Square of the T 
ius. 

When a Triangle is given to be reſolv'd, firſt, we are 
to conſider, that there is in the Table of Logarithm, Tỹẽ 
Sines, Tangents, and Secants, a Triangle exactly ſi- 
milar and equal to that which is to be ſolved, and 
whoſe Sides are to one another in the ſame Propor- 
tion of thoſe of the Triangles propoſed. _ 

Next, we muſt underſtand whatever Ratio one 
Side of the given Triangle has to the other Side fame 
about the ſame Angle, conſidered as Lengths eſti-W Ang! 
mated or numbered by any known Meaſure : As ſup- right 

poſe, Inches, Yards, Miles, Q. the very ſame has} HC 

the two Sides about the fame Angle, in the Triangle AD. 
in the Tables, or in the tabulir Parts; which two A C 

Things, well underſtood, will lead us into the who 

Myſtery of Trigonometrical Calculations. 5 

In eftimating the Quantity of Sines, &c. we afſiunt 

Radius for Unity; and determine the Quantity of Sints 

Tangents and Secants in Fraftions thereof. From Pto 
 lomy's Almageft, we learn, that the Antients divide 

the Radius into 60 Parts, which they.called Degrees 

and thence determined the Chords in Minutes, Second The & 
and Thirds ; that is, in ſexageſimal Frattions of tl 

Radius, which they likewiſe * in reſolving Trias Fu 

gles. The Sines, or half Chords, were firſt uſed by ti ' 

Saracens. Regiomontanus, Sr/, with the 2 

: 104d 


F 1] 
at divided the Radius into fixty Degrees, and — 
ae the Sines of ſeveral Degrees in decimal Frattions there- 
of. But he afterwards found it wauld be more comma- 
a- ¶ dious to aſſume Radius for ene; and thus introduced the 
*:Þ preſent Method into Trigonometry. In common Tables 
of Sines and Tangents, the Radius is ſuppoſed to be di- 
to ¶ vided into 10,000,000 Parts, beyond zohich we never go in 
- 8 determining the Quantity of Sines and Tangents. Hence, 
he us the Sine of a Hexagon ſubtends the ſixth Part of a 
Circle, and is equal to the Radius, the Sine of 30 w- 
Ul grees 25 N 


* 
20- 33 | | | ö 
h TRIGONOMETRICAL PROBLEMS. : 
are PROD. LL. | 
mr, The Sine AD being given, to find the C ne, or Fi if. 2. 
fi- Size Complement, A S. 
ind ED. | + 4d | 
orll FI ECAUSE that EC, the Sine of the fame _ 


Arch E H, is perpendicular to HC and AG; 
one the Sine of the Arch AH is perpendicular to the 
ide ame HC; AG will be parallel to DC, and the 
111. Angle AG C a right Angle, andſo A G C will be a 
up- right angled Triangle. Wherefore, ſeeing A D and 

HC are Perpendicular to EC; GC will be equal to 
AP. - If therefore from the Square of the Radius 
AC be ſubtracted the Square of the Sine AD, or 
GC, the Remainder will be the Square of the Cofine 
AG. Whence if the {ſquare Root be extracted, it will 
give the Coſine A G, e. 10 Let A C be 16,000,000, 
AD ʒz, ooo, ooo, AG will be 8,660,254, the Sine of 
bo Degrees. | e 
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| PRO, 1. | 

The Sine AD 9 95 Arch A E being giuen, to fnd the Fig.2 2. 
ne of half that Arch. 
Find the Chord of * Arch AE; for half of this 
is its Sine. Thus, e. g. D Gand AD, as in the pre- 
ceeding Problem; we > hall find the Sine of half the 
Arch AE, or the Sine of 15 Degrees =2, 21 190. 
D'-z 


PROB. 


* 


\ 


Fig. 3. 


Fe4. 


will be the Sine required. early 


Since the Angles at FE and G are right Angles, and 
the Angle B is common to both Triangles, BCG 


CG being found by the ſecond Problem, and BD 


N OB. III. 


Te Sine DG of tbe Arch DF being 8 to 2 Let F 
© the Sine DE e the double Arch DB. CI bi 


angu 
herefo 
from 


deing double of DG; DE is found by the Rule of tracte 
Proportion. [ wt 
Hence, CB: 208 BD: 2 DF, that is, theſe Sine 
Radius is double to the C of ne of one half of the Arch - 
DB, as the Subtenſe of the Arch DB is to the Subtenſe 
of double the Arch. Alſo, #CTB:2CCG::}2BG: ſmal 
2DE.::1BG:DE:: ECB: CG. Wherefore, the 4 
Sine of any Arch, and the Sine of its Double being gi- Equa 
ven, the Coji ine of the Arch WE is —— hr 
. 
| PROB. IV. ih roachi 
We Sines FG and DE of the Arches FA 2 DA D. 
_ whoſe Difference DF it not greater than 45 Mi. ind ſc 
, {ns given, to fad ay intermediate Sine, B by 
1 


To the Difference FD of the Arches, whoſe ange 
| Sines are given; the Difference of the Arch IF, f the 
whoſe Sine is required, and the Difference of the Sin- 


given Sines D „ find a fourth Proportional: This ban 7: 
added to the leſs given Sine FG, the WE reh « 


and DEB; BC:CG::BD:DE. Wherefore 


PRA. 


Te Sines BD and EF of the two Arches AB and AF, 


Sines B D and E F find the Coſines B and FH, 
dy Problem I, ſubtract the leſſer Coſine F H from 


being given, to find the Sine B F of the Arch of half Noe 8 

the Difference. 

Subtract the leſſer-Sine BD from the greater EF, 
and the Remainder will be FK. From the given 


the .greater BI, the Difference will be BK. Ex- 
tract the ſquare Root from the Sum of the Diffe- 
rence of the Squares, the Remainder will be B F, the 
half of which is the Sine * 

PR OB. 


fm 


[29] 
R O ZB. VI. 
To find the Sine of 45 Degrees. 
Let HI be a Quadrant of the Circle, then- will 
CI be a right Angle; conſequently the Triangle, 
angular: Therefo;e HI = HC'XC1= Cs. 


here fore, fince H C the whole Sine, is 10, ooo, 


from 2 HC“ ſquared 200,000,000,000,000, be 
trated, the ſquare Root 14,142,130, the Chord 
[ will be the Remainder, whoſe half 7,071,008, 
e Sine of 45 Degrees required. ee 


THEOREM VII. 


ſmall Arches, the Sines and Tangents of the Same Fig. 8. 


Arches are nearly to one another, in a Ratio of 
Equality. e 5 | 
The Triangles CE D and CBG being equiangu- 
r, CE: C B:: ED: BG; but as the Point E ap- 
roaches B, EB will vaniſh in reſpect of the Arch 


D. Whence CE will become nearly equal to CB. 


ind ſo ED will alſo be nearly equal to BG. If 
B be leſs than the g Part of the Radi- 
is, then the Difference between the Sine and the. 
Tangent will alſo be leſs than the ——— Part 
f the Tangent: 125 | 2 | 7 
Since any Arch is leſs than the Tangent, and greater 
ban its Sine, and the Sine and Tangent of a very ſmall” 
ſrch are nearly equal, it follows,. that the Arch will be: 
early equal to its Sine; and ſo in very ſmall Arches it 
ill be, as Arch is:to Arch, ſo is Sine to Sine. 


5 PF ROB... VAL. 
Toe Sine of one Minute or 60” FG being given, 
find the Sin. of one or more Seconds M N. 
Since the Arches AM and AF are very ſmall, 
AMF may be taken for a right. Line, without any 
ſenſible Error in the Decimal Fractions of the Radius, 
whesein the Sine is expreſſed; that is, the Arches- 
AM and AF, may be taken proportional to their 
Chords. Wherefore, ſince MN is parallel to FG; 
AF: FG: : AM: MN. Therefore AF, F G and: 
AM being given, MN is eaſily had. N 
Ds ER OB 
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Fig. 2. 
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" 75 find the Sine of the Arch of one Minute: 


30 Degrees being given, the Sine of the Arch of 1; 


Minute; and when the Sine of one Minute is found! 


— to the Radius EC, AD will be paralle 
10 

Sine AD, ſo is the whole Sine to the Tangent EF 
i the whole Sine E C to the Secant CF. 


Minute, or even a Second. For from the Sine ei 


of 6, 3, 130, 45 78% &c. From the Sine 


1301 


p R CB. Nx. 


The Subtenſe of 60 Degrees is equal to the Radius 
fo the half of the Radius will be the Sine of the Arc 
of 3o Degrees. Wherefore, the Sine of the Arch «© 


Degrees may be found, (by Prob. II.) and fo on till 
twelve Biſections being made, we come to an Archer, 
of 52 *, 445, 03“, 455, whoſe Coſine is nearly Num 


qual to the Radius, in which Caſe the Arches ar fore 1 


Proportional to their Sines: And fo, as the Arch. 
22, 44, 03“, 457, is to an Arch of one Minute 
o ſhall the Sine before found be to the Sine of ond; 


then the Sine and Coſine of two Minutes will be had. 


„ 
The Sine AD of the Arch AE being given, to find thi 
Tangent EF, and the Secant FC of the ſame Arch. Þ 
| Becauſe the Sine AD and Tangent EF are 


F: Wherefore, as the Cofine DC is to the 
Alſo, as the Coſine DC is to the whole Sine AC, ſe 


P R O B. XI. 
To conſtruct a Canon of Sines. 
The Sines of 30% 15, 45 and 36%. (which we 
Have already ſnewn how to find) being had, we can 
thence conſtruct a Canon of all the Sines to ever, 


26%, we find thoſe of 18 9e, 4 30 and 215 
(by: Prob. II.) the Sines of 54 72, 81%, 85 
20 and 8745“, Ec. (by Prob. I.) Again, for th! 
Sine of 45 find the Sine 22 30“, 1115, & 
From the Sines of zo and the Sines of 54 find th 
Sine of 120. From the Sine of 129, find the Sine: 


of 1 find the Sine of 7½ 0 30% 45”, Cc. til 
you have 120 Sines ſueceeding each other orderly 2 0 
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Interval of 45 Minutes. Between theſe find the 


ntermediate Sines (by Prob. V.] Thus will the Ca- 


aon be compleat. _ - 


e 
Jo find the Logarithm of any given Number. 
The firſt Page of the annexed Tables of Logarithms 


rontains all the natural Numbers in their proper Or- 


der, from 1 to 100. And againſt every one of theſe 
Numbers is placed its Logarithm, with its Index. be-. 
fore it. —Fhus againſt the Number 28, its Log. is 


1.447158; and againſt the Number 89, its Log. is 
1.949390 : And ſo on for the reſt. In the firſt Co- 
umn of all the following Pages, under Num. 
e natural Numbers proceed in their due Order, 
from 100 to 1000. And in the next Column, un- 
der o, againſt every one of theſe Numbers, is the 
Decimal Part of its 4 . m, without any Index; 
to which its proper Index muſt be prefixed, accord- 
ing as the natural Number uſed requires, . g. againft 
the Number 856, under o, is 932474; to which if 
2 the Index of 856 be prefixed, it will be 2.93 2474, 


che compleat Logarithm of 856. 


The other five Columns of each Page contain the 


Logarithms of all Numbers, from 1000 to 10000. 
"Thoſe in the Left-hand Pages are diſtinguiſhed on 


he Top of the Columns with. the Figures o. 1. 2.3.4. 
nd thoſe in the Right hand Pages with 5.6. 7. 8.9. 
So that to find the Logarithm of any Number be- 


varveen 1,000 and 10,000, as ſuppoſe of 5,468 ſeek 


W'or the three firſt Figures, 97z. 546, in the firſt 
Nolumn under Nam. and for the laſt Figure, viz. 8 
Met the Top. Then in the Column under the laſt Fi- 


gure 8, and over-againſt the three firſt Figures 546, 


Innere is 737829; to which if 3, the Index of 5,468, 


be prefixed, the compleat Logarithm thereof will be 
3.737829: and ſo for any other Logarithm of any 
ropoſed Number, not exceeding 10,000. But if 


netic propoſed Number be above 10,000, which is the 


Limits of the annexed Table, then. the Logarithm of 
hat Number muſt be found, by the Help of the 
ommon Difference of the Logarithms, which. is the 
alt Column of every Page under Dif. Thus: Find. 
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"Find the Logarithms of the firſt four Figures of thi 
given Number, "without its Index, as above; and mil. 
tiply the common Difference which ſtands againſt thi 
| Logarithm, under Diff. with the other Figures of tht 
given Number, caſting off ſo many Figures of that Pri. 
Auct as there are in the Multiplicator ; then add the re. 
maining Figures of that Product to the Logarithm 
the fir four Figures, and to their Sum prefix the pro. 
pier Index; and you will have the compleat Logarithn 
required. 18 | ; | - 
Suppoſe it were required to find the Logarithm | 

of 698,476. Firſt, the Logarithm of 6,984 is found * 
in the Table, as above, to be 844,104, and againf 
it, under DF. is 62. This 62 being multiplied with 
76, the other two Figures of the given Number, 
produces 4,712. Cut off 12, pig. the two laſt Fi. 
gures, and then add 47 to the Logarithm laft found, 
and the Sum will be 844, 151; to which prefixing 5 
the proper Index of the given Number 70 it 
will be 5.844151, the Logarithm required. 


F ROB. XII. Me 
To find the Number to any given Logaritbm. 

Omit the Index of the given Logarithm, and then 
ſeek it in the Table of Logarithms, and if exact 
found there, then the Number in the firſt Columr 
under Num. with that on the Top over Logarithm, 
will be the Number required. But if the given Lo- 
garithm, without its Index, cannot be exactly found 
in the Table, then the proper Number agreeing to 
that Logarithm may be found by the Help of the 
common Difference of Logarithms: PFhas : 

From the given Logarithm ſubtract the next lefs, and 
to the Remainder annex Cyphers; then divide it by thi 
common Difference found again the next Logarithn 
under Diff. and the Quotient, will be a Number thal 
annere to the Number already found againſt th 

eie, Logarithm, acrording as the. dea of thi 

Eiben Logarithm denotes. 


Suppoſe, 5. 660279 were a given Logarithm, anc 
it were required to find the natural Number anſwer 
ing it. | | | 'he 


> 


5 
th The Number ſought muſt conſiſt of 6 Places of 
mul Migures in whole Numbers, as appears by its Index 
„ which being omitted, ſeek in the Table of Loga- 


e the next leſs to it, 2/z. 660201 ftanding under 


the „and againſt 547: Therefore, the firſt four Fi- 
„ „ ures of the Number ſought muſt be 4, 573, and 
pro. Ne common Difference found againſt 660201, un- 
ther PU is 95. | | 

zu Then for the Logarithm 660279 _ 

dan] uber. er the next leſs, viz. 660201 

= N „„ a - ES 

aber] To which annex two Cyphers, becauſe there is 
4 Fi. et wanting two Places ef Figures, and it will be 


,800, which being divided by the common Diffe- 
nce 95, the Quotient will be 82, which muſt be 
nexed to 4,573, and the Sum will be 457, 382, the 


hus the Logarithm of any given Number may be 
ably found altho' it exceeds the Limits of the Table 


Wreeing to any given Logarithm, without the Help 
W fuch a Table of proportional Parts, as is uſually 

erted- along with the Table of. Logarithms for 
Wat Purpoſe. N | 


'” OE II... | 

Having given a ſhort Deſcription of Sines, Tan- 

Wents, c. we ſhall here ſhew the Geometrical Con- 
ruction of thoſe and other Scales commonly uſed 

projecting the Sphere in Plano and in Trigono- 

etry, Navigation, Dialling, and other Parts of 
3 Mathematicks, as they are deduced from a 
lrele. 7085 | | 8 85 


d CD; then continue AD to G, and upon the 
ont B raiſe B F perpendicular to CB. Draw the 
Tord AB, and divide theQuadrant A B into ꝙ equal 


Parts, 


thms for 660279; but not finding it exactly there, 


umber anſwering to the given Logarithm 5.660279. 


y 1,203 Places of Figures, and alſo the Number 


| Upon a Sheet of fine Paſte- board, or ſuch like Fig. 6. 
Witter, deſcribe a Circle A B DC with any Radius, 
ach croſs at right Angles with the Diameters AB 
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[ 34 ] +. i Woe 
Parts, ſetting the Figures 10, 20, 30, Ec. to M ct 1 
each of which 9 Parts again ſubdivide into 10 ee of! 
Parts, and then the Quadrant will be divided in 
9o Degrees. Set one Foot of the Compaſſes in i 
Point A, transfer the ſaid Diviſions to the Chant no 
Line AB, and fet thereto the Figures 10, 20,30, & 
and the Line of Chords A B will be divided. 

To project the Sines, divide the Arch BD i 

o Degrees; from each of which Degrees, let 

erpendiculars on the Semidiameter EB, which Pt 

pendiculars will divide E B into a Line of Sines, 
which ſet the Numbers 10, 20, &c. 

To project the Line of Tangent, from the Cenſſe defi 
E, and thro' every Diviſion of the Arch BD, dri meaſ 
the right Lines cutting BF, which will divide it pn. 
to a Line of Tangents, ſet thereto the NumbeÞ Deg 


10, 20, Cr. | leribĩ 
To project the Line of Secants, transſer the ing © 
ſtances E 10, E 20, Sc. From the Tangent Liſſe {aid 


lar P. 
o Deg 
d the 
veen t 
Cho 
Exa. 
point 
aſſes, 

)C; t 
em O 
Ingle 

Tor 


upon the Line EG, and ſet thereto the Numb 
10, 20, &c, The Line EG will be divided it 
Line of Secants. „ | es 
Jo project the Semitangents, draw, Lines from 
Point C thro” every Degree of the Quadrant A 
and they will divide the Semidiameter AE into 
28 Semitangents; but becauſe the Semi. 
ents On Scales run to 160 Degrees, continue 
Tine AE, and draw Lines from the Point C th 
the Degrees of the Quadrant CA, cutting A E, 2 
you will have the Line of Semitangents to 160 I 
grees, Tc. - CN ns 
To project the Rhumb-line, from every eighth P. 
of the Quadrant A C, ſet one Foot of the Compal 
in A, deſcribe an Arch cutting the Chord AC, whiff 
will divide AC into a Line of whole Rhumbs. 
To project the Line of Longetude, draw H D eqt 
and parallel to the Radius CE, which divide ! 
to 60 equal Parts, every 10 of which num! 
New from every one of theſe Parts let fall Perpent 
eulars to CE, cutting the Arch CD; and haviiſ" 
drawn the Chord CB, with one Foot of the Co Eirele 
paſſes in D, transfer the Diſtances from D to ei pher 


— 


6 
* 


2 
che Points in the Arch C D on the Chord CD, 
o ſet thereto the Numbers 10, 20, Sc. and the 
ehe of Longitude will be divided. : 
1 MT heſe are all the Lines commonly put upon one 
le of the Plain Scale, except equal Parts, Which 
nt no Deſcription: And on the other Side is a De- 
Mal.or Diagonal Scale, on which an Inch, or ſome 


ts, by Diagona i | 
the Uſes of the Chords, Sines and Tangents, &c. 


es, = ion the Rule. „ 
The Chords are to lay off the Quantity of an An- 


dene defired upon a given Point in a right Line, and 
dri meaſure the Quantity of an Angle already laid 
it wn. The firſt is done, by taking the Extent of 


ſcribing an Arch about the angular Point; then 

ying off the. Number of Degrees propoſed upon 

e ſaid Arch, and drawing a right Line from the an- 
lar Point. And the latter, by making an Arch of 
i Degrees of Chords about the angular Points, 
d then taking the Chord of the faid Arch, be- 
deen the Compaſſes, and meaſuring it on the Line 
t AW Chords. | 


into Example, To make an Angle of 30 Degrees on the Fig. 5. 


oint A. Take 60 Degrees of Chords in the Com- 


Ingle C AB will be 30 Degrees. 

To meaſure an Angle, ſuppoſe CAB. Take 60 
Degrees of Chords, between the Compaſles, and caſt- 
g one Foot in A, deſcribe the Arch CD; then 
le the Diſtance from C to D, which, meaſured on 


) eqrffity of the Angle ſought. 1 
del The Sines are to project the Sphere orthogra- 


ically, Cc. 


ed in finding the Centers and Poles of projected 
Coſircles in the Stereographical Projection of the 
o e phere, Ge. | "a 


rt thereof, as der 4 is divided into 100 equal 


Degrees of Chords between the Compaſſes, and 


aſſes, and ſetting one Foot in A deſcribe the Arch 
C; then take off 30 Degrees from the Chords, lay 
em off from D to C, and draw the Line AC. The 


he Chords, will reach to 30 Degrees, the Quan- N 


The Tangents, Half. Tangents and Secaats, are 


1 
— — 4 pe 


— —— ED — 8 
— — 2 Fr r 
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Fg. 8. 


will be Tangent of the Angle B. But if the Hypo- 
thenuſe AB be made Radius, the Legs BD and DA 


Eis. 9. 


AC, deſcribe the Arches HB and FI. Then BD 
will be the Sine of the Angle at C, and FE the Sine 


* 
. 


V 

The Rhumbs, are to lay down the Angles of 
Ship's Way in Navigation. 

And the Line of Longitude. determines, by I: 
ſpection, how many Miles there are in a Degre 
of Longitude, in each ſeveral Latitude: As, i 
the Latitude of no Degrees, that is, under th 
Equator, 60 Miles make a Degree; in the Latitud 
of 40 Degrees, 46 Miles make a Degree; in the Li 


o BC 
vill b 
le A 
of the 


As tht 
fere 


titude of 60 Degrees, 30 Miles make a Degree; ii 5p 
the Latitude of 80 Degrees, 10 Miles make a De ren. 
gree. ; ; ** Pro 
Having thus laid the Foundation, we ſhall nexand m 
ſhew the Reſolution of all right lined Triangleſthe L. 
in as plain and familiar Method as poſſible. which 
| | ferenc 

— and d 
„„ and t! 

8 Ser.. Exclic 

| N : Te 

O reſolving TRIANGLES. There 
3 | | RE Angle 

SS THEOREM I be pa 
N any right angled Triangle, if either of theſſBD : 
Legs be made Radius, the other Leg will be _ 

f ngle 


> the Tangent of its oppoſite Angle, e g. If A DF 
be made Radius, BD will be Tangent of the Arch 
dD =BAD; and if BD be made Radius, AD 


will be the Sines of their oppoſite Angles A and B. 


4 THEOREM II. 

The Sides of every right-lined Triangle are in Pro- 
portion to one another, as the Sines of their oppoſiti 
Angle. 1 | "oi | 
In the Triangle ABC make AF=BC, and let 
fall the Perpendiculars from F and B to the Side 


of the Angle at A, and the Triangles ABD and G1 
AFE. are fimilar. Therefore AF: AB:: FE: BD, ente 
or as AB: B D:: AF: FE, and AF being equal l 

| : ro 


„ 


ple A: Sine of the Angle C; as the Side AB: Sine 
of the Angle C:: Side BC: Sine of the Angle A. 


THEOREM III. 
ference ; jo is the Tangent of half the Sum of the ep- 


rente. e 
Produce, in the Triangle CF D, the Side F D, 
Wand make BF=CF; then BD will be the Sum of 
Ithe Legs, and G D half the Sum; if you take from 
which the Leg FD, the Remainder G Fg the Dif- 
ference of the Legs; draw CB, and biſect it in A, 
and draw AF, which will be perpendicular to it, 
and the Angle CAF the Angle BFA, (by Prop. 8. 
Ezclid, 1. 1.) but the Angle CFB Doc Angle 
FCD the Angle D: (by Prop. 32. Euclid. J. 1.) 
Therefore the Angle CFA z the Sum. of the 
Angles FCD D; draw AG, which will 
be parallel to CD, becauſe the Sides CB and 
BD are biſected in A and G; then draw E F pa- 


alle! to CD, which will be parallel to AG; the 
A DBBAngle CF E the Alternate Angle F CD, the ſeſſer 
Arch Angle of the Triangle, becauſe the Angle CFB. 


the Angles C+D and EFB the Angle D, take 
From both the Angle D, then C FF= the Angle C, 
hich taken from the Angle CFA =5 the Sum of the 


he oppoſite Angles. Now make AF Radius of a 
ircle, then E A is the Tangent of half the Diffe- 
nce, and A C the Tangent of half the Sum of the 
ppofite Angles: and the Triangles B A G, BE F 


BBG: G D:: BA: AC 

BG: GF:: B A: AE . 
herefore, As GD, half the Sum of the Sides, is 
o GF half their Difference; ſo is AC, the Tan- 
„ent of half the Sum of the oppoſite Angles, to AE 
ic Tangent of half their 1 | ; 


> BC, and the two Perpendiculars being Sines, it 
vill be, as the Side BC: Side BA:: Sine of the Amn- 


poſite Angles, to the Tangent of half their Diffe-. 


ppoſite Angles, leaves EFA=+ the Difference of 


nd B CD are ſimilar, (by Prop. 2. Exc/19. I. b. and 
onſequently the Sides are proportional. Therefore, 


But 


| As the Sum of the Legs about an Angle, is to their Dif- Fig. 10. 


171 1 cas 
„ 
But the Wholes are as their Halves: Therefore 
the Sum of the Sides is to their Difference, as the 
Tangent. of half the Sym of the oppoſite Angles, i 


to the Tangent of half their Difference. 


| 3 THEOREM IV. | 
. 11. . any Triangle 'what/bever, as A CB, the Spur 

| of the Side AB 'oppyſite to an ature Angle C, is ex. 
eged ' by ' the Squares of the other Sides, A C anf. 
CB zy the Rectangle BCF twice taken ; which" Ref. 
Aigle is contained under BC, one , 'the Sides thm: 
Prebending the arute Augle C and tbe Line FC, in. 
rercepted between the Perpendicular A F, let fall upot 
the Side BC from its oppoſite Angle A, and the arutt 
Angle C. . ES. 

The Square of BC = 2 Rectapgles BF C andff 


CTT FN. And A CS CFF N (by Prop. 47 
Euclid. l 1) Wherefore, BCACE2 BF CA 


BF, 2F CAF. But 2 BF CHF C=2BCFYber: 
'Thetefore this being fubſtituted for them; BC 

AC=2BCF +B F4AF © Bit AF4BF=ABE 1 
(by Prop. 47. Euclid. /.1.) Therefore this bexghs th 
ſabKitated for them, B C AC ZZBCFT ABT e 


That is, BC AC "exceed AB by zB CF. fei 


Fig. 12. The Theorem is true, although the Perpendicu 

Ar fall without the Triangle. And the Demonſtn 
tion is almoſt the ſame. For *AC'=B A CB, .: 
2CBF. Add on both Sides, CB, then AC: 

1 . 5 5 

CB=AB+CB2CBF=AB+2BOF. . B. 
Trum this Thiartm, and the 47th Prop. Euclid l. i 11 
we bave the Meaſure of any Trinngle*'whatſoever, wh 
three Sides are htm, although the Arta bt alta#ethi 


inucceſſible. For by the Help of theſe Theorims the Pt 

pendicular is known, although the Tmpediments "of t 
Place ſhould not alls us to "mark it vut. * 
b * ht | 4 


;® 


. 39 1 
That. 15 Perpendi SP He multiplied 4 ; the Side en 
hich 1 Falls, 3 the Area of t Triangle.- 


fore 
the 


S, 


Let- there be any Triangle, as AB-Q, having ies Fig. Fg: 
Sides known. It is required, to fund the Rerpendicu- or 12. 
©, Bir AF falling from the An; le A upon the oppoſite. 
TY Pac B. C. Take the Square-of the Side A,B, oppoſfote 
ex the acute Argle C, out of the. Sum of the Squares ' 
Can BC: By the laſt Theorem, the Remainder 
al] be. the Reftangle BCE 7zrwice taken. Divide 
Fa of the Remainder, that is, the Rectangle BCE 
be Anown. Side B C; thence will ariſe the right- 
ine CF. Take the Square of the. Line CF, out of 
be Square of AC: The Remainder will give the 
Saree of AF, thoſe Mae, Noot. egiil give the . 
endicular A F. | | 


. 0 ASE IL. 
be 2100 acutt. Augles B and C, andthe. Baſe BA, be- Fig. 12. 
ing 85 ven, to find the Perpendicular O A. ; | 


1. By making the Hypothenuſe BC Radius. 
s the Sine of — Angle C at the 2 N 
| Perpendicular 565 8 90¹9 464 
sto the Baſe AB 12 1.394 of 2084199 | 
0 is the. Sing of the Angle B. at | 
dene 53945 8 7447399 


ndicu | 
IR ; 11. 32893 _— 
CBA. ks Perpendicular A e 91. 1 13 3 the 1. 9090918 

AC 

2. By makin the Baſe AB Radius. | 
Radius AB 450 8 10:0000000 o g. 13. 

so the Bale BA 121.394 20841992 

id l. is the Fangent of the _ * I 45” 2 


0 the Perpendicular A © $1. 113 | 19099918 


— 
* 


OZ Ep 2. By 


"I OG,” - 2 — 57 > 
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— 
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” a TT 
3. By making the Perpendicular A C Radius. ern 


As the Tangent B A of the Angle C . WPcrpc 
at the Perpendicular 5615 83 oh 

Is to the Radius AC 45 . 10 0000000flin th: 

So is the Baſe AB 121.394 | 2.0321992Point 


To the Perpendicular AC 81.113 1. 9090918 Ag 


TO TR | Loga 
In making the Proportions for finding the Sides fach, 
or Angles of a plain Triangle, it muſt be obſerved, Hand 8 


that every Side of a plain Triangle has two Names, rithm 


and that each Side has one of thoſe Names fixed, viz. Nand fi 
the Hyporbenuſe, the Perpendicular and Baſe. Thell bein 

other Names are precarious according to the Sideſ the J 
made Radius, ang are called the Words on the ſeve-· ¶ ber a 
ral Sides: Thus, when the Hypothenuſe is madeſthe P 
Radius, then the Word or the Hypothenuſe is Ra- Bu 
dius, and the Word en the Baſe is the Sine of its op- more 
poſite Angle; as alfo, the Word on the Perpendicu-ſof th 


lar is the Sine of its oppoſite Angle; but when the ment 
© Perpendicular is made Radius, then the Word an the want: 
Baſe is the Tangent of its oppofite Angle, and the 9 91& 
Word on the Hypothenuſe is the Secant of the fame] the { 


Angle; and when the Baſe is made Radius, then the three 


Word on the Perpendicular is the Tangent of its op- {hal : 
polite Angle, and the Word on the Hypothenuſe 5 2. 
the Secant of that Angle. Theſe Things being ob- ways 
ſerved, the Way to form a Proportion to find the the I 
Side of a Triangle, is thus: | the fe 
: Firſt, Suppoſe one Side of a Triangle to be made remai 
Radius, and obſerve, as above, the Word on the ſe-· Prope 
veral Sides, the Proportion will be. 334 
Ai the Word on the Side given, in the 
Ti to the given Side; © BE Anſw 
So i the Word on the Side required, Com] 
5 To the Side required. . gents 
Thus we ſee that what is ſought muſt always ſtandſiſ in the 
in the fourth or laſt Place, and therefore, ſince the needf 
Perpendicular is ſought, that muſt be the laſt of th] the fi 
four Terms; place it then with the Point of Inter the L 
rogation after it to ſhew it is required. Tang 
In the Rule of Proportion, the ſecond and fourth] woſt 


Term 


— 


* 


* 


L411 


erms being always of the fame Nature, and the 
perpendicular being a Length ſought, and the Baſe _ 
the only Length given, the Baſe therefore muſt be 
doll in the ſecond Place, and is to be wrote with four 
92 Peints after it thus : : to ſhew that the Proportiag -- 
—Iasjoins there. | 5 . 9 
18} Again, we axe here to obſerve, that the Nature of 
Logarithms, or their Proportion to one another, is 
des TA that Addition ſerves inſtead of Multiplicatian, 
ed, and Suhtraction for Diviſion ; therefore the Loga- 
es, rithms of rhe two laſt Terms being added together, . 
i2. ſand from the Sum, the Logarithm of the firſt Term 
hell being ſubtracted, the Remainder 1.9999918 will he 
ide the Logarithm of the fourth Term, and the Num: 
ve. ber anſwering to that Logarithm is 81.113, Which iz. 
adeſſſ the Perpendicular A C required. t. 
Ra- But where youu is ngt ig Prapartign, it may be 
op- more readily done by Addition only; for, if inſteag 
icu- of the firit Term you ſet its arithmeticzl Comple- 
theſl ment, that is, to write down what each Figure 
theſſ wants of 9; thay the arithagetica! Complement * 
theſſl9 9198464; the firſt Term is 9.08015 36, which is 
ame the ſame as ſubtrafting it from 10, then add all the 
theſl three Terms together, the Sum, abating the Radius, 
Op- ſhall anſwer the Queſtion BN 5 2 1 
ſe u 2. To do the fame by Scale and Compaſſes. Al- 
ob- ways extend the Compaſies from the firit , 0 
| theſl the Term that is of the ſame Kind, whether it be 
the ſecond or third, that Extent will reach from the 
nadeſſſ remaining Term to the Anſwer. Thus, in the firſß 
e ſe· Proportion, extend the Compalles from 5615 to 
| 3345 in the Line of Sines; that Extent will reach 
in the Line of Numbers fram 121.39 to E111 the 
Anſwer. In the ſecond Proportion, extend the 
Compaſſes from 45* to 3345 in the Line of Tan- 
geats 3 that Extent will reach from 121.39 to $1.1 
in the Ling of Numbers. In ſome Caſes it may þe 
needful to uſe Crofs-work, that is, to extend from 
the firſt Term in the Line of Sines to the ſecond in 
nter the Line of Numbers, or from the firſt Term in 
Tangents to the ſecond in Numbers, &c': but in 
arthl voſt Caſes it is better to work by the Directions 
| E 3 above, 


— — 86. — — 
-_ 
_ 


0 3 oy 
1 42 


above, except when, the Extent is too large for the 


_ Compaſſes. _ : 1 
23. By the Sliding Rule. Suppoſe, the Line of 
Sines on the Rule to be marked with SS, and the 
Line of Sines on the Slider with 8. Then the 
firſt Proportion will be thus wrought. Set 33* 45" 
on 8 to oy on SS; then againſt 121.39 on A, 
is 81.11 on B. 
Numbers upon the Rule, and B the double Num- 
ber on the Slider). The ſecond Proportion may be 
thus wrought : Set 3345 in the Tangents to Ra- 
dius; then 1275 121.39 on A, is 81. 11. on B. Or, 
if the Slider be ſs turned as the Tangents and double 
Numbers may ſlide one by another, then the Radius 
may be ſet, viz. 45 of Tangents to 121.39 in the 
Line of Numbers ;. then ag inſt 335351 in Tangents 
i 81.11 in the Line of Numbers. The third Pro- 
portion may be wrought as this laſt. 


[ Fig.15. 4 To do the ſame geometrically. Draw the Baſe 


BA, and from a Diagonal Scale, or Scale of equal 
Parts, take with the Compaſſes 121.39, and ſet 


(A fignifies the double Line of 


from B to A, and upon A raiſe a Perpendicular ;. i 


then take 60 Degrees from the Line of Chords with 
. the Compaſſes, and ſet one Foot in B, deſcribe the 
Arch DE, and from the ſame Line of Chords 


33*45 and ſet from D to E; and draw the Line? 


DC till it cut the Perpendicular in C: Then if you 
meafure A C by the ſame Scale you took BA from, 
you will find it 81.11; and if you meaſure B C, you 
will find it 146. The next Cafe will be ſo reſolved. 


CASE H. 


N. 12.95 tro0 acute Angles B aud C, and the Baſe BA be- 


ing given, to find the Hypothennſe B O. 
1. By making the Hypothenuſe B C Radius. 
As the Sine of the Angle C 56*15' 99198464 


Is to the Baſe B A 121.394 | 20841992 
Zo is the Radius 90 | 19:0000000 
To the Hypothenuſe BC 146 2.1643528 


2, By 


Fo the Baſe BA 121. 394. 


agg 
2. By making the Bafe AB Radius. 85 | 
Radius BA +  10.0000000 Fig. 13. 
to the Baſe BA 12 +394 ., 2.08419992 _ 

is the Secant of the Angle B 33*45 10.0801 536- 


the Hypothenuſe BC 146 24643528 


3. By making the Perpendicular A C'Radius. 
the Tangent of the Angle C5615 3 9.8248926 Fl. 14 


Arith. Compl. g 
to the Baſe B A. 121.394 2.084199 2 
is the Secant of the Angle C 102552610 
o the Hypothenuſe BC 146 | 5 2. 1643 528, 
| By Scale and Compaſſes. „ 
To work the firſt Preportion extend the Compaſſes 


om the Sine of 56%5 to 90“, which Extent: 
il reach from 121. 39 to 146 in the Line of Num- 
18. e 

5 . By the Sliding Rule. 

Set 5615“ upon 8 to go? upon+'SS, then againſt. 
21.39 upon B, is 146 upon A. But if you turn the 
der, ſo as the Sines and double Numbers may flide* 


e by another, you may ſet:56® 1.5" of Sines to, 
zi. 39 in the Line of Numbers: Then 1 go? 


f Sines you will have 146 in the Line of Numbers, 

d will find 33* 45 of Sines to be againſt 8 l. 11 of 
umbers., So that: you may obſerve, if 90. of Sines 
ſet to the longelt Side or E you will. 
d every Angle againſt its oppoſite Side. | 


wo acute Augles Band C, and the Hypotbenuſe B CH. 12. 


being given, ie find the Baſe B A. 
1. By making the Hypothenuſe B C Radius. 
\; Radius 90 3 lo Oοοο 
sto the Hypothenuſe BC 146 - 2.1643528 


eis the Sine of the Angle C5615, 9.9198464. 


—— — _ 


2.084199 
By - 


4 
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44-1 

2. By making the Baſo BA Radius. 

Ng. 13. As the Secant of the Angle B 85 45 10.08915% 
Is to the Hy pothenuſe B Q 146 2.1643 52 

So i the Radiug 90 | 10,0090 oo 


Te the Baſe BA 121.394 Ky 2034199; 


*; . * making gr hag omar wig AC Radius 
48-14: Az the Secant of t e Angle 56*1 

| Arith Compl. , 8 9.744739. 
— Is to the Hypothenuſe B C 146 2.1643 5 To 
A 80 be Tangen of khan 96915 10.11% rom 


Toe the Baſe BA 121. 394 1 2.084199 vents 


By Scale and Compaſſes. 
To work he” firſt Propartion, extend the Con 
paſſes from 90 to 56015 in the Jnes, which Ex 
tent will reach from 144 to 121 394 in the Linco 


Numbers. 
By the Sliding Rule. 

Set 56* 15 upon 8 to 90 upon 88; then in 

146 upon A, is 121.394 upon B. 

7 Geometrical Protraqt ion. 

Hg iz. Draw the Line BC, and from the Scale of equi 
| Parts take 146, and ſet from B to C, with 69 De 
grees of Chords deſcribe the Arch DE; and ſet 56' 
15 from E to D, and draw CA, and from B dra 
BA perpead:cular to AC; then hen AB is meaſuig, 
the Scal-, it will be found to contain 121.39. 


A8 1 

The Baſe B A and the Perpendiculur C A being pivtt 

Pig 5 - find the teus acute Angies B and C. 8 To tl 
+. By making the Baie B A Radius. 

As the Baſe BA 121.4394. 2.084199 
Is to the Radius 45 1 Q. ©OQOOO 
So is the Perpendicular AC 81. „ 999091 


* 
To the A A E of the Angle 

45 * 9 824892 
Whol Complement is _ uy the * S. 


2. B 


[ 45 ] 
2. By makin vg the Perpendicular A C Radius. 
the Perpendic 
3525 to Radius 45* 15 I10.0000000 
2 oo is the Baſe 121.394 ___  2.0841992 


199 fro the Tangent of the Angle I 101751074 


hoſe Complement is 33* 45 the Angle B. 


Scale and Compaſſts. 

To work the a rſt Proportion, extend the Cats 
from 121.394 to 81.113 in the Line of Numbers, that 
Extent will reach from 45* to 33* 45' in the Tan- 
Wecnts. For the ſecond Proportion, extend from 
18 113 to 121.394 in the Line of Numbers, that 


gents. 


By the Sliding Rule. 


Wet 121.394 in the Line of Numbers to 45* of 
Tangents, and againſt 81.113 in the Line of Num- 
bers is 33* 45 and its Complement * 15˙ in the 
Line of Tangents. 


CASE. 
2 find the two acute Angles B and C. 


By making the Hypothenuſe B C Radius. 
"a the ypothenuſe BC 1465  2.1643528 


00 is the Baſe B A 121.394 2.03841991 


— 


10 
Whoſe Complement 33* 45 is the Angle 
2. By making the Baſe Radius; 


To the Secant of the Angle B 33* 45 10.0801 5 36 
| 2 


ular AC 81. 5s 1.9090918 Fig. 14. 


Extent will Teach from 45 to 56˙ 1 5 in the 2 


us WM Tis 
Let the Tangents and Numbers ſlide together, then 


This Cale is done Geneve. as the fixth. g 


. Baſe BA aud the Hypothenuſe B © being given, Fig: 12. 


Is to the Radius 90* | 10.0000000- 


To the Sine of the Angle O 56 1 ny $ 9198463 | 


As the Baſe BA 121.394 ' 2.0841992 _ 
Is to the Radius o 10.0000000 
Jo is Hypothenuſe 146 8 8 2.164328 


«„ 
nn. I Ee << en 


% 1 
— e NE ee CEO I PIN _— . 


461 
By Srale and Compalſes, 
For- the firſt, extend the Compaſſes from 146 te 


121.394 in the Line of Numbers, which will reach 
| ffom go*to 5515 in the Singge, --+ © 


Ext 

the 

rom 

ä xtenc 

By the. Sliding Raul. vill re 

Seit 146 upon A to 121. 394 N e 5. OR Furl 8 
Radius on 8 8, is 5615 om. 


Set 
he T 
bers is 
to 1 


146 c 


= By Grometrical Protraction. 
: "Fig. rs Draw the Baſe B A, and from a Scale. off equal 
Parts take 121 394. and ſet from B to A, and upon A 
| raiſe the Perpendicular AC; then from the ſame 
Scale of equal Parts' take 146, and ſet one Foot. of 
tuo Compaſſes in B with the other croſs A Cin C, | Dr: 
2 . BC. Fhen with 60 of Chords deſeribe Parts 
ct! 3 3 DE, and meaſure D E with the Compa ſſes P to 


ind f 


Line of Chords, which will be 33 45. the e 
oC; 


Meaſure of the l By whole An is the 


Ang] he C 
N x EL 146. 
_—_ $ 5 VE DE. 
Fig. 16. The By Boſe B A and the Perpendicular Oh beine given, f C 
4h be  RypotbenuſeB © - the A 


In this, * the _ Caſe, we are firſt to fad 
the acute Angle, and from thence the third Side. 


be Perpendicular A C being made dies 


| As the Per war- CA 81. 713 1. 9090918 
ö Is to the Baſe BA 121. 394 2.084199 
Sb is the Radius 45 10 000 


Th the Tangent of the Angie ge. 15 2. 1643528 


2. The Mynethenaſe BE being made Radius. 
As the Sine of the Angle C 562 15 9.919844 


9 
— —-„—-— 
3 — - —— 


Is to the Baſe BA by 94 2-0841999, 
So 1 Is dhe Radius 900 ' -  F0.0000000 
To ihe Hypothenuſe 145 2.1643 529 


B 


1 


By Scale and Compaſſes. 


5 to Extend the 'Compaſſes from 81.113 to 121.39 
In the Line of Numbers, that Extent Will reach 


ach no 5 
rom 45 to 56075 in the Sine of Tangents; · then 
xtend from 5615 to 90® in the Sines, that Extent | 
fill reach from 121.394 to 146. | 


inſt | 4 
95 BI the Sliding Rule. | 
Set 81.113 in the Line of Numbers to 45 in ü 
he Tangents; then againſt 121.39 in the Num- — 
qual Pers is 5615 in tie Fangents; then ſet 56® 15 on | 
n A to 90 on 883. then againſt 121439 on P is . 
a ot 2 Sa „5 
t. oß By Geometrical Protraction. | 
E, Draw the Line B A. and from'a Seale of equal ꝝ f 


*. 1. 
ſſes to A, and upon A erect the Perpendicular 
the End from the fame Scale take 81.133; and ſet f A 
the o C; then draw the Hypothenuſe BC, take B Cin | 
ze Compaſſes, and on the Scale it will be found 
146. Then with 60 of Chords deſcribe the Arch 5 


ribe Parts take 121.394 in the Compaſſes, and ſet from 


* 7 
* \ bt 
| — 
1 + 
= » * 
1 a 
1 - 
FT a 
} . „ 
1 
[4 bY 
1 
iS ö 
15 
ö 
5 3 4 
«4 0 
$:4 
14 
| q 
Ii: 2 
; 9 
84 


= 


* 


| DE. meaſure DE with the Compaſſes on the Line | | 1 
pen ef Chords, which will be 3345 the Meaſure 6f 49 
the Angle B, whoſe Complement is the Angle C. 1 


5 E e 1 19 
The Baſe B A, and the Hypothenuſe being given, to Fig. 12. 


. find the Perpendicular AC. 4 

918 .. The Hypothenuſe B C being made Radius. „ 

90a Is the Hypothenuſe B C 146 24 4 

Odo Ils to the Radius 90 8 10.0000000 | 4 

— Jo is the Baſe BA 121.394 : 2 0841992 ny | 
28 : — — 

_ To the Sine of the Angle C 56* 15˙ 9.9198464. | 


Whoſe Complement is the Angle B 3345 


464 2. The Hypothenuſe B C being made Radius. | | : 
50 As Radius go . © 10.0000000 il 
Is to the Hypothenuſe BC 146 2.1643528 1 

Jo is the Sine of the Angle B 335 45 9.7447390 "bd [ 
By Io the Perpendicular AC 81.113 1.9090938 - I 
By 


ie 


a By Scale . IN 

Ae the firſt Operation, extend the 8 ff 

from 146.to 121.394 in the Line of Numbers, tha 

_ Extent will reach from 90® to 56 15 in the Sine: 

Then for the ſecond Operation, extend the Com 

paſſes from 90“ to 337 45 in the Sines, that Ex 

tent will reach from 146 to $1. 113 in the Line « 
Numbers. 


Re By the Sliding Rule. 

For the firſt, 2 146 on A to 121.394 on B, ther 
againſt 90 en SS there will be found 56 15 on 8 
Then for the ſecond, ſet 90“ on SS to 33 45 a 

1 1 1 14 on A, is 81.113 on B. 


ANY. By Geometrical PretraBion. 
Ng. 1 Draw the Line A B, and from the Scale tak 
TI 394, which ſet from B to A, and upon A rail 
the Perpendicular AC, then from the Scale tak 
146, and ſet one. Foot of the Compaſſes B, cro 
the Perpendicular in C, and meaſure A C on th 
Scale, which will be 81. . 


VII 


E 


The Seven Caſes of Plain Triangles. 


VII: 


Right Angled. 


| 


| AB 
and 


B 


and 


C 


— — — 


B C 


and 


AB 


Tales. Given Required. 


AC 


B C 


1 


88 


3 * 


legerer: 


:BA: 


4 


[ 


, © 


8 B: A 
N A 
238 
„ 
22 e 
228 8 
12 
228203 
„ 


29 


| 
| 


KT. 

E. 

2 

© + 
. 
CG 

A 

A 

. 


A 

A 

2 

C 
* 

I. HA 


"FE 


' whoſe Complement i is C. 
2 CA: HATES 


whoſe Complement i is B. 


I. BC R FT 5 


whoſe Complement is B 
2 BAM. 


whoſe: Complement is C 


BC: se B 


1. CACBA:;: R$ | 
Then again, 


3 BA::R: BC. | 


"BC:K::B4:a0 
5 Complement is B 
Then again, | 


a. R: BC: 


: 8B : AC. 


4 


} 


ö 


1 
. — 
4 * — „ iu 
— 3c ——9— —.— a 


Stem 


Ca TE Rela one 


c — * 1 
*- 10 — 
- ——— IR At . ]—P—)8— GLA , . 
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Sc r. III. 
Of ſolving Oblique ' Angled TRI. 
| ANGLE 
CASE IL 


Fig. 17. The Angles CAB 62* 30' and CBA 37* 30' and 
- the Side AC 350 Feet being given, to find the other 


; troo Sides RY and AB. : 

As the Sine of the Angle CB | | 

37 30 Arith. Compl. 8 en 
Is to the Side A C 350 2.5440680 
So is the Sine of the Angle CAB 62* 30' 9.9479289 
To the Side B C 509.976. | 2.7075498 

For the Side AB. 5 

As the Sine of the Angle C BA 

37 30 Arith. Comp. e 
Is to the Side AC 350 2.5440680 


Zo is the Sine of the Angle A CB 80 9.993351; 


To the Side AB 566.203 2.75297 24 
The Parts required in the ſeveral Caſes of oblique 


; Trigonometry, may be found with the Scale 


and Compaſles by extending the Compaſſes from 

the firſt Term of the Proportion, to the ſecond, and 
the ſame Extent will reach from the third Term to 
the fourth required. Alſo the Parts required, may 
be found by the Sliding Rule, by ſetting the firſt 
Term againſt the ſecond, then oppeſite to the third 
Term, the fourth Term may be found. 


CASE: 
Fg. 17. Te two Sides AC 350 and CB 509.976, and tht 
Angle CAB 62“ zol oppoſite to one of the given 
Sides, CB being given, te find the Angle CB A op- 


As 


poſite to the other Side AC, 


R I- 


5 and 
other 


5529 
0680 
9289 


5495 


9 
0680 
3515 


29724 


plique 
Sole 
from 
d, and 
rm to 
, may 
ie firſt 
third 


nd the 
gipes 


A of- 


As 


As the Side BC 509.976 Arith. Comp. 7.292450Z 
Is to the Sine of the Angle A 62* 30' 9.9479289 
So is the Side AC 350 2.5440080- 
To the Sine of the Angle B _ 30. - 9.7844471 


51 } 


Or, if the two Sides AB and B C and the An- 
gle oppolite to the Side B C had been given, and the 
Angle C had been required; then, 


As the Side B-C-509.976 Arith. Comp.  7.2024502 

Is to the Sine of the Angle A 62* 30 9.9479289 

So 1s the Side AB 566. 203 i 2.7529724 = 
To the Sine of the Angle C 80. 


9.993355 
C4ASFTHE 


The Side AB 566.203, the Side AC 350, and the Fig. 17. 


Angle A 62 zo comprehended between the Sides 
AB and AC being given, to find the Angles A C n | 
and ABC. 


ABS 566.203 180%/%/ũ 
AC=3 50 Son: 62 30 


e Sum 916.203 Rem. 117 30 Sum of the An- 


; [gles B and C. 
Diff. 58 45= half the Sum. 


—— — Ta, = ———— —ũ 


216.203 


As 916.203 the Sum of the Sides 2 
Arith. Comp. 7-03 003g 
s to 216.203 the Difference of the Sides 2:3348617 
So is the Tangent 58* 45 half the 6 
Sum of the oppoſite Angles. c Yanks 9438 | 


To the Tangent 2115 half the 


Diff. of the oppoſite Angles, 9.5898 138 
(by Theor. 3. Sect. 11.) _ EW? 


If 21® 15' be added to 5845 the Sum will be 30% 
the Angle A CB; and if 2115 be ſubtracted from 


582 45', the Remainder wil be 37 30 the An- 
gle AS C. 


F 2 Cam 


? 8 
4 ” ESE. > Sa 
ay v — 4 
+ So * — — —U— — — * 
es — . 
* — 3 44 og > WAL} 
> 6 1 8 - - - 3 £4 td 


| 
z 

» 4 5 
—— 2 ka = — — —— 
OURS So ON ec BB OE BR Te ES Oe NEE + pe RC on eos 
jor * S 6 rat a OO TOE Tee" : 


GG © 
% 
= 


. . 


52 J 
AS EAV. | 
Ng. 17. The Side AB 566. 203, the Side BC 509. 976 end the s to 


e 0 comprebendea between the Sides 
AB and A C being given, to find the third Sid: Po 1 


| 


AC. 
j 5 The side AB 566.203 | 1809 oO ot 
Ii The Side BC 509.976 37 30 
The Sum 106.179 1429 30 W 
—— — — — 250. 
Difference 56.227 1 ä al 
| VIC 
As 1076.179 the Sum of the Sides | 5 
Arith. Compl. | > 6.9681154 Boiſe 
Is to the Difference 56.227 1.499440 f ¹]•%] 


So is the Tangent of half the Sum both 
of the oppoſite * e Y 


To the Tangent 8* 45 half the N gies 
Difference of the oppoſite An- 9 Hr. 
gles, (by Theer. 3. Seck. 3) | 
If 8* 45 be added to 71 15 the Sum will be 0 1: 
80“ the greater Angle C, and being ſubtracted the 
Remainder 62* zo the lefler Angle A. Then, To 


As the Sine of the Angle A 62* er 
8 | Arith. Compl : : IT 0.05207 T1 

Is to the Side B E 509.976 2.707 5498 

So is the Sine of the Angle B 37 30 * 2 99G 784447! 4 t 

s tc 

To the Side AC 350, which 1s re- 80 1 

quired, (by Ce/e I. See. 85 7 15 e T 
0 
CASEY: | The 


Fg. 18. The three Sides AB 213.5, AC 103.5, and B C 
' 250.2 of an oblique Triangle AB C being ces uh 7 
ou the three Angles. of Si 


As 


1 


As the greateſt Side CB 250.2 


Arith. Compl. 7.607127 
hes to the Sum of the other two? . 
127 Sides AB and AC 321. 8 2. 5065050 
4% Po is the Difference B E 406 of 4 | 
2 the two Sides A B and AC. #.925 3039 


the Segments of the Baſe. 


Which Difference 135.995, ſubtracted from BC 

250.2 the greateſt Side, leaves FC 114.205, the 

half whereof is GC 57. 1025 the leſſer Segment; 
which if ſubtracted from B C 250.2, the Remainder 

B G will be 193.0975, the greater Segment of the 

154 Baſe. Thus the oblique Triangle is reduced into 


449 Jo right angled Triangles, iz. AB G and AGC 
both right angled at G, in each of which there is 
given the Hypothenuſe and Baſe : So the Angles 
— {ny be found by (Caſe V. Of right angled plain Tri- 


oles';) thus: 


O * 
* As the Hypothenuſe A B 213.5. 2. 3293979 
Is to the Radius 1'0.0000000 
be So is the Baſe B G 193.0975 E 
the | | —J 
To the Sine of the Angle? | 
NAG. 4 9.9503783 
The Complement of B A G is AB G 259% 15'g' 
711 | | | 
-498 ” Again, in the Triangle A CG. 
1471 s the Hypothenuſe A C 107.5 2.031408; 
nk IO to the Radius | I0.0000000 
680 So is the 185 88 57.10, | E 
To the Sine of the Angle i 
GAC 3 ze 8“ * 907252467 
Irhe Complement of G A C is AC G 575452 
n 1 
„ % This Caſe is demonſtrated from the fourth Theorem 


of SeR. II. 
#3. SECT: 


0 the Difference BF 135.995 of L * L. | 


The Five C ofes of oblique angled 


; Triangles. 
| Caſes, "Given, [Required Proportions. 
I AC 7% wa 
| A and AB iB: e: A. 
1 | | 
H.[CB] A E 
| * CBT CA CB AcrrtZ A 
AT). B: t; the 58 | 
| 6 | added to 1 
n. CBA and B vhich þ Dit. * ri ehe 
| * reater 
1 Iz Sum gi.the leler SA gle 
1 +72 AC j Find the Angles A and B 1 
T1V. eBI AB the laſt Caſe; then, by the 
| nd C. firft Caſe, the Side 2 will 
1 1 „„ TS 
12A BC: A BLA C:: AB -A. 
| We = AC jA,B-and C BF. Then B O— 8 
wy * B F C and 3 FC is CG. 
; 4— — —.— | me 


S E C Te 


„ 
e 
Of T. rigonometrical PROBLEMS, 


NO * 

To meaſure an acceſſible Altitude. 

ET AB repreſent a Tower, Steeple, &c. whoſe 
Height is required ? 1 | 


Firſt, with the Quadrant, or other Inſtrument, 


find the Quantity of the Angle C, which ſuppoſe to 


be 52* 30, then meaſure the Diſtance AC; which 
ſuppoſe to be 85 Feet; then by Caſe I. of plain Tri- 
angles: = ; : | 


As the Sine of the Angle C BA 37*30' : 


Arith. Compl. 

Is to the Baſe AC 85 Feet 1.929419 
So is the Sine of the Angle C 52*30' 9 899466 
To the Altitude AB 110.8 2.044438 

Or thus, 1 
As Radius I©.000000 


Is to the Baſe A'C 85 1.929419 


So is the Tangent of the Angle C 52 ·30 10. 115019 


Toiche-Altinde rind 


add the Height of your Eye, or Inſtrument to the Al- 
ritude before found. : 
| PR OB; KH. 


— 


- To meaſure an inacceſſible Altitude. 
Let AB be aChurch Steeple, whoſe Height is re- 


/ 


quired ; but by reaſon of a River, or ſome other Obſta- 


cle, you cannot come to the Foot of it at A. 3 

Firſt, Take, with the Quadrant at C, the Angle 
of Altitude, which, ſuppoſe to be 2630; then 
meaſure in a right Line towards the Steeple to D, 


which ſuppoſe to be 75 Feet, and at D again obſerve 


the Angle of Altitude, which, let be 51 30 


Now, the two viſual Lines C B and DB, and the 


meaſured 


0.215553 


Note, That in this, and all ſuch Caſes, you muſt 


nd 


” 
% 
= * * VP wy 
4 * * . 
5 — i b * — - 
5 8 


_— „ — ICT 


* * 
20 A Y 


oh] 


es lunes Diſtance C D form the oblique angled Tri- 
angle CBD, wherein are given all the Angles, and 
the Side CD, the Angle BCD being 269 3o' and 
the Complement of ADB $1? 30 to 180 is the ob- 
tuſe Angle BDC 128* 30, and conſequently, the 
third Angle CBD is 25% But this Angle may be 
more readily found by {ſubtrafting BCD from ADB 
(by Euclid. |. 1. Prop. 32.) Then, by Caſe I. Of 
4 Hake angled ol” Triangles, find the Side BD; 
us : 


0.374052 


As the Sine of the | Angle CBD 2530 

Is to the Diſtance of CD 75 ? 1.875067 
So is the Sine of the Angle C 269 300 9.6495 27 
To the viſual Line BD 79.18 | 1.998640 


Then by Caſe I. Of right angled plain Triangles, 
As Radius 10-000000 

Is to BD 79.18 1.989640 

So is the Sine of the * AD B + 25 50 893544 


To the Altitude AB 61 97. 
p R O B. III. 


To meaſure the Height of a Steeple, Tower, &c. tand 


5 ing upon a Hill. 

Firſt, Find the Angle CAB 44* and the Angle 
E AB 26*; then mealure in a ſtreight Line towards 
the Steeple from A to D 134 Feet: Then again at 
D, find the Angle CDB 67 50% and /the Angle 

EDB 51. By Caſe I. Of ovlique plain Triangles, 
find the viſual Line CD in the Triangle A CD, 

wherein are given the Angles DACand ACDand 
the Side AD; Thus: 


As the Sine of the Angle A;CD 23*:;5r' ' :3.393530 
Is to. the meaſured Diſtance AD 134 2.127105 
So is the Sine of the Angle CAD 44* 9841771 
To the Side CD 230. 4 2.362412 


Again, 


1.729184 


8 
Then, as Radius 
Is to the Side C D 230.4 


10.000000 
2.362412 
So is the Sine of the Angle C DB 7 0 >" 966653 3 


To the Side B G213.3 3, 2.329065 | 
Again, As Radius 10. 000000 
Is to the Side CD 230.4 2.362412 


So is the Sine of the oY B CD 22 1O' 9. ame ; 


9 


To the Baſe B D 86.92 


'E; 939 01 
Laſtly, | 
As Radius 5 10.000000 


Is to the Baſe BD 86.9 92 
So is the Tangent of the N 82 BDE 51“ 10. 091637 


To the Perpendicular B E 107. 3 2.030732 


From the whole perpendicular Height BC 21 33 - 5 


Subtract the perpendicular Height of 8 


the Hill BE 107-3 
There remains the Height C E of 3 
the Steeple | 8 106 


P-R © B:- TY, 


Ore Side BC 532 of an oblique Triangle ABC, the Fig. 226 


Angle A 110 30 oppoſite to that Side, and the 
Sum o, the other two Sides A B and AC 637 being 


given, to find the other too 18 and the 9 | 


ſeverally. . 

Extend the Side BA to D, 3 AD equal to 
AC and draw DC, fo there will be other two ob- 
lique angled Triangles BDC and ADC. In the 


Triangle ABC is given the Angle BA C,1109* 30, 


in the Triangle A CD is given the Angle CAD 
bg® 30' the Complement of the other to 180® ; alſo 


the Triangle ADC is equicrural by Conſtru&ion, 


therefore the Angles C and D at the Baſe are equal, 
and each of them is 1 85 to 2 the given Angle BAC 
(by Prop. 32. Euclid. I. 1.) Now in the Triangle BCD 
there is given BC: $32, BD 937, and the 856 


* 


1.939101 


—_— _ ' - — — — N 4 _ 
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So is the Sine of the Angle ABC 24* 26˙ 9.6166164 


Fig. 23. 


BDC 55% 157. Whence the Angle ben may be g 
found (by Caſe I. Of oblique Triangles. * 


As the Side of BC 532 Arith. Comp. 7. 2740884 
To the Sine of the Angle BCD 100® 19' 9. 992913 30 


the Remainder is 45 4, for the Angle A CB, and 
the Sum of BCD 100 19, and D551 ' from 


IS to the Side BC 532 = 72591 16 
To the Side AB 40e e 


As the Sine of the Angle BA C 


Make AD equal to AC, and draw CD; the Angle 


| C D there is alſo another Triangle made, wherein 
i 


[887] - 


Is to the Sine of the Angle BDC 55 15' 9.914685 
80 f is the Side BD 037 2, 2.8041 394 


From-which ſubtract the Angle AC D 55 157, and 
the Angle is 24 20, which is found by ſubtracting 


180% The Sides AB and A C, are found Toy Cale 
J. of oblique Triangles.) 


As the Sign of the . B A C4 


Again, 


110% 30 Arith Compl. 0.0284 124 
Is to the Side B C 532 | 2.72 59116 


— — 


2. 3509404 


To the Side AC 234-93 


PRO 3 
One Side BC 250.2 of an obligue Triangle A B KG 
the Angle BAC 96* 50" oppoſite thereto, and the 
Difference of BD i, of the other two Sides AB 
and AC being given, to find the Angles B and Cf 
and the two Sides ſeverally. 


DAC being 96* 50, the Complement thereof to 
180® is83* 10 for the two Angles ADC and 
A CD; which being equal one to the other, there- 
fore each of them is halt off 83® 1Q'; and by drawing 


. ——— 


[ 59 4 N & 
y bels given BC 250.2 and BD 106, equal to the Diffe- _ 
ence of the two Sides AB and AC; and there'is | > 
iſo given the Angle BDC 138* " V equal to the 
omplement of 41* 35' 


reren TL — FL : 


354] theSide B C 250.2 Arith. Comp. - 7. PEI 
Z to the Sine of the Angle BDC 138* 25' 9.8219775 


1120 Po is the Side BD 106 2.025 3059 
Fo the Sine of the Angle 29 oa 
and] 16* 19 52" 94489961 ; 
Ting 
e To which if ACD 41% 35 be added, the Sum of 


he Angle ACB will be 57* 54 52": And if A be 
added to it, and the Sum ſubtracted from 180, 
here will remain the Angle ABC 25% 15'8'". Find 
he Sides AB and AC, as In the laſt Problem ; ; 
4124 kus: 


\s the Sine of the Anh BAC | | 
— 96 5o' Arith. Compl. 9 2 =o | 
318% T to the Side BC 250.2 , 
17 so is the Sine of the Angle AC B 
„ — 909280146 
4124 37 34 5 Ee HE 
9116 Te the Side AB 213.5 2 | 
Bs eo the Ma BAC} 
the Sine of the Angle ; Ns | 
9404 96 50 Arith. Comp. ; 0.0030960 FE 0s | 
J to the Side BC 250.2 2.3982873 | : 
Po is the Sine of the Angle ABC 2 6100 — 
Bc 25˙15˙8“ | M 
th e 
wy 6 o the Side AC 107.5 : | 0 14080 | 
401 | | 
” PRO B. VI. | 


Angle Þ /22 right angled Triangle ABC there are given, Baſe Fig. 24: k 
of to AB 40, and the Sum of the Perpendicular A C, and 
and Hypethenuſe AD 200, to find the Perpendicular | 
here- AC and Hypothenuſe CB  ſeverally. . ; 
wing In the Triangle A B D, is given * Baſe and Per- 4 
erein = aaa to find the Angles ABD and * . | 
is Thus: 8 


r 
As the Baſe AB 40 | [1.6020600 
In tothe Nadin 4557 — '10.0000000 
So is the Perpendicular AD 200® 2.3010300 


To 35 2 858 of the Angle ABD 10.698900 

Wphoſe Complement is the Angle D 11* 18' 36", 
and becauſe CD is equal to CB, therefore the Angle 
CBD is alſo. 11* 18*36"; then if 11 18' 36" be 
ſubtracted from the whole ABD 78* 41''24", there 


— — —— 


will remain the Angle ABC 67 22 48. Then to 


find the Sides. 
As Radius Io. ooooooo 


Is to the Baſe N -  1.6020600 
$i ett the ok n 
To the Perpendicular A C 96 1.982268; 


Then ſubtra& 96 from 200, and there will re- 
main the Hypothenuſe B C 104. 


PROB. VII. 


Fig. 25. Let B, E and D be three Objects, whoſe Diſtances art 


known, and C a Station from which all the Objetts 
may be ſeen, and the Angles with each Object ma 
be found. What is the Diſtance of each Object? 
BD 106, BE 53, 25 DE 65, 5 the Angles BCE 
13* 30' aud DCE 29 501 are given, to fini 
CCECead DOC. | 
The three Angles of the Triangle BDE, «r 
und by Caſe V. Of obligue angled Triangles. 


Thro' the three Points B, D and C deſcribe 

Circle, draw the Lines BC, DC and E C, whic 
laſt continue to F, where it cuts the Circle, dra 
BE. and DF. Then 180 — Angle B CD = Ang 
BFD = 136 40“ (by Prop. 32. Eaclid. |. 1.) an 
the Angle BDF = Angle BCF (by Prop. 21. E- 
clid. 1. 3.) and ſo the Angle DBF = Angle DCF 
In the Triangle BF D all the Angles are given, ar 
the Side B D, to find BF x 36, 059 to DF 


fm * 


2 D 
ae 7 upp 


——— — 


N " Rare * n 9 2 
9 ON Chat; 6h * \ "7 N f 7 f 7 F BY 3 3 N 10 4 ; 7 ; TIT Wet | RN * b, 
HAR I ta bi 1 999 
e // 0)ñ . Id ed W ö 1 
i 4 ö i . rann ; N 5 7 LIB of 5 : N 1 4 
Ea. 1 py g ! n F | BN . \ n , | | — © ll 
f ' « . X + LOTS © : : 4 
einn 1 | 
J. bligae. 4. 771 Th. 
$ ' , a ; 
Carg,. liga Ang (e4. Triangles.) Then 
i * a F 1 ba © PLAN KN) . „ 
| x Angle BDE. =. FDE ; then 
” , * : * Fo 6 % 
4 AZ Ih; 4% | Dn To TE dener 


2 2 a ieee de £ 
the, Triangle. F DE, are given the Sides ED, 
7oolffl the, Angle E E= 84, 30 2%, and aB Angle, . 
„ Ef 27:9, *-29 3953 then..in the Triangle, ED 
>  allthe;Apgles,; and, the Side D.E..are givews, to nd. 
ng EC:2197, 42nd D.G:= 131,05. Lan > In the, 
be Triangle. D Call, the Angles and the tvs Sideg. 
nere BD: and D C arg. given, to And the third; Side, 
n to BS-15½3: eee Yo NW On robs: Peck e 


oo e RS 
bool Suppoſe, B and D two Stations, whoſe Diftance is 47.5 Fig. 26. 
2083 Yards, from whence the tws Objefs C and E, may | 
may be ſeen, and their Angles found by Obſervatiog, 
_ viz. CBE 49% EBD 38% CDB 32%, and 
20383} CDE 569 it is requiredfo find BC, BE, DC, 
D E and O E. 6 i | 


In the Triangle C BD, the Side BD and all the 
Angles are given, to find B Cg 28, 7795, and DC 
$4-2349, (which is done by Caſe I. Of oblique angled 
Triangles) and in the Triangle BED are given 
the ſame Things, to find BE=58,6775 and DE= 
30,1475, (by the ſame Caſe.) Laftly, In the Tri- 
4 BOE angle BCE are given BC, BE and the included 
r 


Angle CBE to find C E45, 3378, (by Caſe IV. 
to fin Of ; Oblique angled Triangles, oh 


E, 4. P RO B. IX. 


Let C and E be two Objects, whoſe Diſtance is known, 

and let B and D repreſent twa Stations, from whence 
they may be both ſeen, and the horizontal . Angles 
CBE and DBE, ODE and CDB: found by 
Olſervation; but the Niftance of the two ' Stations 
cannot be meaſured,” What is ibe Diflance of the 
teuo Stations, and the Objects from each Stations? 


Fg. 27. 


en, ar 


Draw another Figure cedb, whoſe Side db, 
= /Y:ppole to be any Number, as 10, and ſimilar to 
84 | 1 ..CEDB; 


| FE 621 | 

CEDB; now, upon Suppoſition, that bd 
10, and the ſmall Figure fimilar to the great or, 
we can, by the laſt pw me find de=7,61; bez 
12, 353116, Ne. 18 b de= 11,1787 and, 
ce=9, 5448. NOW, orking in this Manner, 
e e had been found C 8225 3378, then it is plain, 
all the Sides had been exactly found vt as it has 
not been found by ſimilar Friangles, the Sides 
may be found by thoſe already diſcovered, thus, as, 
c6:CE:: eb: CB=28,7795 ; arid as, ce: CE:: 
cd: CD; and cb: CB: : bd: BD=47, and a5. | 
c&:TE: ed: E D=36, 1473 and fo of the reſt. 


FINIS. 


7 JUN 1928 


